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Designed 

for rugged service, 
the AKG D17 cardioid 
Microphone provides:— 


• Frequency Response: 50-15,000 c/s 

• Front-to-Back Ratio: 18 db 

• Impedance: 60 or 200 ohms 


A lightweight communication set, the AKG 
Headphone/Microphone set combines the 
well-known K50 headphones and D58 noise 
cancelling microphone and provides :— 


Headphones: 


Frequency Response: 30-20,000 c/s 
Distortion: Less than 1% at 1 mW 


Microphones: Frec l uenc y Response: 50-12,000 c/s 
Impedance: 200 ohms 


For further particulars please contact Engineering Products Division 


Design for 

communications 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

Head Office: 47 York Street, Sydney. 2 0233. 
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AN OPEN LETTER 

A FEW weeks ago, a friend doing TV service 
work was called in to have a look at a faulty 
receiver. The set had earlier been given a cursory 
examination by another serviceman, who said, “It 
needs a new picture tube and a new transformer.” 
His estimate for the job was £40. 

In fact, the set had a blown fuse and opera¬ 
ted normally immediately it was replaced. No 
other fault could be detected. 

The whole thing might have been dismissed 
as one of those regrettable incidents, but for the 
fact that the scene was re-enacted a few days 
later in a different home in the same district: A 
cursory examination of the set and a quote for 
£40 when, in fact, the trouble again turned out 
to be a very minor one. 

I wonder if the “serviceman” in question 
happens to be a reader of “Radio, Television and Hobbies”? If he isn’t, 
I can only hope that, somehow, he gets to read these remarks. 

I wonder, sir, if you have ever paused to think in a personal way, 
about the people whom you are obviously trying to defraud? They’re not 
really “suckers,” you know, or “fair game” or whatever other term you 
use to salve your conscience. They’re just ordinary Australian citizens; 
ordinary family groups, who have to think twice about spending that kind 
of money. If you did manage to get away with it on a few occasions, I 
wonder what they had to go without, as a result? 

Then another thing: You’re not really a “smart businessman,” no 
matter what the state of your bank balance; and you’re not successful, 
either. To be smart and successful, in the decent sense of the words, you 
must be able to point to qualities like good judgment, ability in your line 
of business, to difficulties overcome, a job well done and the esteem of your 
fellow men. 

Really, you know, you’re just a plain thief, a confidence man, a para¬ 
site — and not a very smart one at that. If you keep up your kind of 
tactics, it won’t be long before you acquire quite a reputation in the area 
where you live and work. It will serve you right, of course, but I do 
feel sorry for your family. 

No! I’m all for the “squares,” the “mugs,” in your language, who 
try to give in return for what they get. At least they can sleep at nights! 
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Cover Picture: 

Communications receivers in¬ 
tended for marine operation 
must combine advanced tech- 
nical specifications with com¬ 
pactness and reliability . Our 
picture shows three typical 
receivers undergoing test 
(type E566) at the German 
factory of Siemens & Halske . 
The receivers feature push¬ 
button band selection , band- 
spread and high calibration 
accuracy . They are suitable 
to T A7, A2, A3 emission , fre¬ 
quency shift and Hell tele¬ 
graphy. 
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Panels are machine 
mortised for smooth, 
accurate assembly. 


Moulding mitred, also 
groover for metal strip 


ip 

$iMs1 

m 
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Selected veneers on 
top, bottom, and sides. 


Beautiful accoustic 
grille material. Lining 
felt also supplied. 


Easy to Assemble 

•••••••(/•••••• •••••••••••••••••••• 


MAKE YOUR OWN 
HI-FI CABINETS 
& SAVE £££’s 

So easy a child could manage it. The 
Instrol way—a new simplified method 
of assembly. A hammer, screwdriver, 
one evening of your time, and you 
can make yourself two really high 
quality speaker enclosures, plus a 
beautifully proportioned equipment 
cabinet. 


A complete range of speaker 
enclosures , 8in. Win. & 12in., 
and an equipment cabinet to 
match. 

Each kit is complete with all neces¬ 
sary timber parts, plus nails, screws, 
full easy-to-follow instructions, etc. 

Speaker enclosures include lining 
felt and acoustic grille cloth. Equip¬ 
ment cabinet includes hinges, knobs, 
catches, sliding stays, castors, etc. 

All parts precision cut—fit together 
smoothly. Panels are made from 
heavy laminated timber, with beau¬ 
tiful selected veneer finish. 

Beautiful modern timber moulding 
is ready mitred for accurate fitting, and grooved to 
take the accompanying metal strip. 










door, to accommodate both amplifier and tuner. 
Record storage below with separate door. 

• These cabinets are, if required, all available ready¬ 
made and polished, but it’s really economical, and 
much more fun to make your own. 

• No transport problems—if required kits may be 
posted to any part of Australia. An 8in. enclosure 
kit will pack in one parcel for posting, and the 
equipment cabinet kit into three parcels. 


Speaker enclosures are versatile—may be fitted with 
legs to make coffee table or used as a floor, table, or 
bookshelf-mounted enclosure. Panels are veneered 
on four sides. 


Equipment cabinet caters for any make of player or 
changer. Generous equipment compartment with 


INSTROL HIGH QUALITY 
HI-FI CABINET KITS 


BROADWAY ELECTRONICS PTY. LTD. 


E. S. & A. BANK BUILDING , CNR. BROADWAY & CITY ROAD , SYDNEY . 

(OPP. GRACE BROS.) PHONE: BA4891, BA4892, BA4893. 


SEND COUPON, CALL OR WRITE FOR FULL DETAILS. ALSO AVAILABLE FROM j; H. MAGRATH & CO. PTY. 
LTD., MELBOURNE, AND LEADING HI-FI STORES IN ALL STATES. 
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instrol-playmaster 

PROGRAM SOURCE !So. 2 
TUNER 

Kit of Parts £17/13/- 
Built & Tested £27/3/- 


A.K.G. 

STEREO 

HEADPHONES 


They offer you something completely out of this world for 
sheer realism and purity of sound. Feather light (only 4 oz.) 
they may be worn comfortably for hours. Frequency res¬ 
ponse 30 to 20,000 c.p.s. flat with total harmonic distortion 
less than 1 per cent. Suitable for any type of amplifier. 
Connection details supplied with phones. A.K.G. Stereo 
Headphones, made in Austria, are recognised by audio 
engineers as the finest in the World. Already over 1,000 pairs 
sold to those who insist upon the best, including P.M.G.’s 
Dept., Broadcast Stations, and professional recording 
studios. 


,€9/18/6 (plus 5/- pontage) 


STEREO 

TAPE 

RECORDER 


It’s fun, and much more economical 
to build your own Tape Recorder 
(“R.TV & H.” March-April). This is 
an outstanding design, comparable 
in performance and appearance with 
the world’s finest. Furthermore, the 
cost of the complete kit is less than 
half the cost of similar imported re¬ 
corders. Price for the kit, complete 
with two speakers, Collaro Stereo 
Tape Deck, metal cabinet with de¬ 
tachable lid, all best quality com¬ 
ponents £117/10/-. 

All metal work, including" cabinet, 
available separately if required. 


Offers you a wide range of high quality audio 
equipment to the original "R. T. V. & H." de¬ 
signs. Australian designed, Australian made, 
guaranteed and lifetime serviced. Available 
ready built and tested, or in kit form ready to 
build yourself. At a price well below that of 
similar imported amplifiers. Happy owners of 
Instrol-Playmaster come from all walks of 


Instrol-Play master is available 
from leading Hi-Fi stores in all 
States and from J. H. Magrath & 
Co. Pty. Ltd.. Melbourne. 


PLAYMASTER 101 
BASIC AMPLIFIER 

Price details now available in Instrol 
Playmaster hi-fi catalogue. 


WSTROL 

PLAYMASTER 


INSTROL-PLAYMASTER UNIT 
No. 4 STEREO AMPLIFIER 
Kit of Parts £39/14/- 

Built & Tested £49/18/- 


IT 

JL 


j Please send me, post free, full details of the □ Instrol-Playmaster HI-FI. g 

following. □ A.K.G. Headphones. I 

■ □ Instrol Cabinet Kits I 

| NAME. . □“R.TV & H.” T.V. Kit. » 

• ADDRES >. □ Tester Kits. 

I . (Place X in square) | 


POST COUPON 
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E VERYTHING in this world is governed by forces. A 
i car engine starts, the car accelerates, reaches a speed 
of 50 m.p.h., the brakes are applied, a man climbs out, 
speaks and eats. A volcano emits flames, a hydrogen bomb 
explodes, a flower grows, a musician plays, a mosquito 
buzzes. Everything, large or small, quick or slow, is 
impelled by forces. 

Even those things which do not move at all are held 
together by forces—the smallest particles in a piece of 
tempered steel, a diamond or the most fragile Chinese 
porcelain. 

There is, accordingly, an infinite number of different 
kinds of force, but the scientists have succeeded in showing 
that all known forces are really only variations on three 
different themes. In other words, there are only three quite 
different kinds of force but they can manifest themselves 
in an infinite number of different ways. 

The three are gravitation (the force of gravity), electro¬ 
magnetism (electric and magnetic forces) and nuclear power 
(popularly but really incorrectly called atomic power). The 
connection between these three is still an unsolved riddle. 
The force of gravity is the weakest, nuclear power the 
strongest, but the force of gravity is nevertheless what we 
notice and think about most in daily life. 

The stronger a force is, the more difficult it becomes 


Scientists Are Endeavoring to 
Penetrate The Secrets Of 

MAGNETIC 

FORCES 


Dr Lars Block, a nuclear scientist at the Royal 
Institute oi Technology in Stockholm, shows 
here a pair of coils between which a pull of 
one metric ton has been produced for a few 
thousandths of a second. The magnets were 
used in experiments with heating plasma. 


to liberate it and to make it perform work at our will. 
But, if we succeed, we can extract all the more work 
from it. 

The gravitation we ordinarily notice has been generated 
by the whole earth, yet it is not stronger than the forces 
operating when a weight of many tons is suspended by the 
electrical forces which bind the atoms in a steel cable to¬ 
gether. If we were to state how many times larger the 
electrical forces in an atom are than the corresponding 
gravitational forces, it would be a number with 40 figures. 

The nuclear forces which hold the atomic nuclei to¬ 
gether are enormously more powerful than the electro¬ 
magnetic ones, although they act only at very small distances. 

There are accordingly enormous electro-magnetic forces 
hidden in matter. Only a very small fraction of them can 
be liberated and used for technical purposes but, even with 
this small fraction, fantastic things can be done. 

We know that ordinary iron or steel may be magnetic 
and attract other pieces of iron. We say that the magnet 
is surrounded by a magnetic field, i.e., an area in which 
magnetic forces are acting. But electric currents also have 
magnetic fields around them. All megnetism is generated 

By Bk. Lars Block 

by currents, either those found naturally in the atoms or 
those flowing in condutcors, e.g., nerve fibres, telephone 
wires, electric flex and power lines. 

The strength of a magnetic field is measured in gauss. 
The earth’s magnetic field, which makes the compass needle 
turn towards the north, is about 0.6 gauss at the poles and 
0.3 gauss at the equator. It is so weak that, to observe it, 
it is necessary to have a finely suspended, well-balanced com¬ 
pass needle. On the other hand, it is spread out over large 
areas and extends far out itno space, where it affects, 
among other things, the Aurora Borealis. 



There are three kinds of natural force, represented by the three drawings above, viz. gravity (on the left), elec¬ 
trical and magnetic forces (in the middle) and nuclear power (on the right). All the forces we see operating in 

daily life are variations of these, 

4 Radio , Television & Hobbies, September, 7962 















The magnetic forces which drive an 
ordinary electric motor may he the 
equivalent of many metric tons. 



A strong permanent magnet, e.g., a horseshoe magnet, 
may have a field of some thousands of gauss in its immediate 
vicinity. Further away the strength of the field decreases. 
If the distance from the magnet is doubled, the field strength 
diminishes, in general, to one-eighth. 

To obtain really powerful magnets, electro-magnets are 
normally used, consisting of coils with lots of turns of wire. 
Inside the coil is an iron core. The atomic currents in 
the iron reinforce the field in such a way that it becomes 
more powerful than that generated only by the currents in 
the coil. In this way it is possible to achieve fields of 
20-30,000 gauss at the best. It is electro-magnets like these 
that are used in all sorts of technical applications, mostly 
in the form of electric motors of various kinds. 

Have you ever considered what power they can produce? 
In an electric motor there are electro-magnets on the rotat¬ 
ing armature and on the stationary stator, which attract each 
other in the appropriate way. 

In a small sewing-machine motor these forces may be 
a kilopond or so — a kilopond (kp) is the force required to 
lift a kilogram (kg). In a very large power-station generator 
the total pull of the magnets may amount to a hundred 
tons. Lifting magnets have also been made with a lifting 
force of several metric tons for handling scrap iron, for 
example. 

All those just mentioned are well-known technical ap¬ 
plications, which engineers accept as a matter of routine. But 
technicians and scientists are always trying to achieve pro¬ 
gress. Is it not possible to make even more powerful mag¬ 
netic fields? In the interior of the atomic nuclei there must 
be magnetic fields of thousands of millions of gauss. Even 
if such powerful fields do not extend on earth over more 
than a fraction of an atom, there are stars on whose sur¬ 
face nearly 30,000 gauss have been measured. The mag¬ 
netic field in the interior of these stars must be many times 
more powerful again. 

It should surely be possible to produce much more 
powerful fields in smaller areas than stars, or larger areas 
than atoms! 

The first man to begin to produce really powerful mag- 


To produce power from hydrogen, 
the gas has to be heated to hun¬ 
dreds of millions of degrees and 
"enclosed" in powerful magnetic 
fields. In the experimental arrange¬ 
ment shown (top right) this is done 
by the two magnetic coils, placed 
in the base and the cover of the 
round "steel can." The gas is 
heated by an electric current of 
tens of thousands of amperes, which 
flows in the direction shown by the 
black arrows. For measurements, 
probes’ (small coils of 100 turns and 
smaller than a match head) are 
used and are inserted into the 
l ‘can" The sketch at the bottom 
right shows one of the magnetic 


netic fields was Professor P. L. Kapitza, the Russian, who 
worked at Cambridge, in England, in the twenties. He 
succeeded in getting 500,000 gauss in a volume of 5mm H . 

But let us first look a little more closely at the prob¬ 
lems the designers have to overcome to obtain such power¬ 
ful fields. 

As has been mentioned, in ordinary electro-magnets 
with the finest magnetic steel in their cores, 30,000 gauss 
at most is obtained. If it is desired to have a much more 
powerful field, no assistance is obtained from magnetic 
material on account of saturation, which means that the field 
does not increase to any appreciable extent on further in¬ 
creasing the current in the coil. Consequently we have to 
work without iron cores and, instead, push tremendously 
strong currents through the coil. But this results in the coil 
becoming hot. 

In order that the coil may not become red-hot and 
melt, some very effective cooling method has to be used. 
One method is to submerge the coil in liquid air (—193 de¬ 
grees C.) or liquid hydrogen (—253 degrees C.). This has 
a double effect. Not only is the heat conducted away rapidly 
but the heat development is considerably less, because the 
resistance in the coil decreases substantially with the lower- 
er temperature. 

Certain alloys are particularly favourable in this respect. 
Last year, it was discovered that an alloy of niobium and 
tin, for example, is particularly serviceable. 

Another method of avoiding heating is to be content 
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POWER ANALYSER 

A TRUE Dynomometer Instrument 



Indispensable 
for . . . 


PRICE: 

£29/17/6 (plus tax). 


SERVICE: Sealed-Unit Refrigerator 
Diagnosis. 

POWER FACTOR CORREC¬ 
TION: Low Power Factor is costly. 
Find and correct this ELECTRICAL 
WASTE. 

PLANT MAINTENANCE AND 
TROUBLE-SHOOTING: Motor 
Testing. 

PRODUCTION TESTING: All 

motorised electrical appliances. 

MEASURES: 

VOLTS, AMPERES, WATTS, ELECTRI¬ 
CAL HORSEPOWER, POWER FACTOR 
—KVA and KVAR (Reactive). 

RANGES: 

Volts, A.C.: 0/125, 250, 500. 

Amps., A.C.: 0/2, 5, 20. 

Watts, A.C.: Nine Ranges—three for each 
Voltage Range. 

EXTRAS: 

(a) Star Resistance Box for 3-Phase testing. 
Price: £4/5/-. 

(b) Current and Potential Transformers for 
Range Extension—available to order. 


TAUT BAND SUSPENSION 

The Paton range of Heavy and Light Duty Volt and Ammeters is now available, with revolutionary Taut 

Band Suspension movement—no jewels, pivots, springs. Write for details. I 

PATON MODEL M-32, THIRTY-TWO-RANGE MULTIMETER 

Now available wirii METER OVERLOAD PROTECTION and new LOW PRICE 


£14/17/6 (plus tax). [,"£ 

Model M-32, 32-range multimeter, is indispensable for modern radio and 
electrical installation ond service. 


Ranges: 

Volts, D.C. 0/0.1-3-10-30-100-300-1,000 .... 7 

Volts, A.C. 0/3-10-30-100-300-1,000 .*... 6 

Current, D.C. 0/1-3-10-30-100-300 mA.-l-3-10 amp . 9 

Current, A.C. 0/1 mA. (for use with ext. current transformers) . 1 

Ohms 0/10,000: 0/1 megohms ... 3 

Decibels Ref. level 1 mW. in 600 ohms . 3 

Decibels Ref. level 6 mW. in 600 ohms . 3 


Total: 32 

Other features: Meter scale, 4 in. ‘all measurements from two terminals 
only , bakelite housing , test leads supplied. Accurate , reliable. 

Current Transformers available to extend A.C. Current Ranges. 

PATON ELECTRICAL PTY. LTD. 

Specialists in Meters and Rotary Switches 

90-94 VICTORIA ST., ASHFIELD, SYDNEY. 71-0381. TELEGRAMS: "PALEC” 
AGENTS IN AU STATES 
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with a powerful magnetic field for a very short period. 
Kapitza, whom we have mentioned before, began by dis¬ 
charging several large accumulators in about a hundredth 
part of a second. He needed nearly 12 kA (kA=kilo- 
ampere—a thousand amperes) in his coil, which consisted 
of only about ten turns of wire. It was proved that the heat¬ 
ing is least with as few turns as possible and with corres¬ 
pondingly thicker wire. For the most powerful magnetic 
fields “coils” with only one turn are now made. 

The heavy currents required can also be obtained from 
a large generator. Kapitza made later experiments with an 
electric generator of 3,000 h.p. He first ran the generator 
up to its full speed. Then the magnetic coil was sud¬ 
denly connected. As it drew a current of up to 25 kA, it 
acted as a short-circuit of the generator. At the same time 
as the coil was magnetised, powerful magnetic forces also 
came into play in the generator and braked it in a second 
or so to almost stationary. It can be said that the kinetic 
energy in the generator was converted into magnetic energy 
in the coil. 

A magnetic field contains an energy which is depen¬ 
dent on the strength of the field and the volume which the 
field exists in, 100,000 gauss in 1 cm 2 contains the same 
quantity of energy as 50,000 gauss in 4 cm 2 . 



The most powerful magnetic field is obtained with the 
aid of dynamite (grey in the sketch at left, which shows 
tl(e apparatus before the detonation). Heavy current 
is conducted through the coil on the outside of the 
dynamite. In the explosion, the magnetic field is squeezed 
together in the tube. Nearly 20 million gauss can be 
attained by this method . 


Energy is now conducted to the magnetic coils from 
large batteries of capacitors. Everyone engaged in radio- 
technology knows that a capacitor has the property of being 
able to store an electric charge, which also represents elec¬ 
trical energy. Large radio capacitors may be about the size 
of one or two bobbins of sewing thread. The capacitors used 
for powerful magnetic fields are usually of the same size 
as a small travelling bag. They can carry a charge of, for 
example, 3,000 volts and have a capacity of 100 micro¬ 
farads. 

The largest battery of capacitors in the world, called 
Zeus, is now being built at Los Alamos, in the U.S.A., for 
use in generating powerful magnetic fields in connection with 
hydrogen-power research. It is to consist of about 25,000 
batteries like this, which are being set up on stands in a 
huge hall. In shorter time than a ten-thousandth part of a 
second it can develop an energy which can lift a ton weight 
a good 1,200 metres up into the air! 

Special precautionary measures have to be taken in 
order that this enormous battery of capacitors shall not be 
discharged suddenly the wrong way, e.g., by a spark or a 
flash-over. If this happened, the whole building might be 
blown up. 

If discharge takes place in the right way in a hundred- 
thousandth part of a second or so, through a magnetic coil 
strong enough to withstand the tremendous forces, it would 
be heard as an enormous thunderclap if special apparatus 
were not used to muffle the bang. 

The greater part of the energy stored in the battery of 
capacitors is first transferred to the magnetic coil. This 
consequently results in a magnetic field which could lift 
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The energy tor strong magnetic fields is often taken 
from large "capacitor" batteries. That in the picture 
has a capacitance of 1,200 microfarads and carries 
a charge of 8,000 voIts. It develops an energy which 
can lift tour metric tons nearly one metre in less than 
a ten-thousandth part of a second. 


1 metric ton about 1km up in the air. One can almost say 
that it is magnetism which can move mountains. But still 
more powerful fields can be produced, as we shall see later. 

We shall first mention a third method of overcoming 
the problem of the large quantities of heat which are 
developed. The first was by cooling and the second by 
only maintaining the field for a very short time. The third 
method is, quite simply, to let it get hot—so hot that metal 
melts! 

The method was recently suggested by two Americans, 
Kolm and Mawardi, and it can be described in the following 
way: 

A magnetic coil is made of a heat-resisting material. 
Inside the coil is placed a small tube, which is to contain 
the powerful magnetic field. Into holes in the sides of 
the coil molten metal is injected at high pressure. The molten 
metal fills the space between the coil and the tube, flows out 
at both ends of the coil and is then pumped back into the 
holes in the sides of the coil. 

With the magnetic coil as powerful a field as possible 
is produced—50-100,000 gauss or so. This field is reinforced 
by the circulating molten metal by a kind of generator effect, 
in which circulating currents are generated. According to 
the two inventors, it should be possible to obtain in this 
way 500,000 gauss for long periods of time. 

A good conductor of electricity must be used for the 


(Continued on Page 116) 



Heat can also be used to obtain a magnetic field. This 
magnetic field—the black arrows—is squeezed together 
by circulating molten mqtal, e.g., silver at a temperature 
of plus 960 degrees C. 
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model 


IN CIRCUIT 
TEST 


IN CWCUiT 
METER SET 


TRANSISTOR RADIO ANALYST 


MODEL 960 


SELECTOR 


F OR T ECHNICIANS 


SERVICE 


eliminate guesswork with the . . . 


For the busy technician who is 
interested in convenience and ser¬ 
vicing speed, the Model 960 tran¬ 
sistor Radio Analyst facilitates the 
analysis and troubleshooting of tran¬ 
sistor portable radios. On the 
service bench, it provides in one 
compact case the signal-generating 
and measurement devices needed to 
diagnose and isolate troubles in 
a transistor radio. 


SPECIFICATIONS: 

• RF Output — 250 kc/s to 2.2 Mc/s. 

• Audio Output — 2,000-cps tone available separately; special low-im¬ 
pedance output for directly testing voice coils. 

• VTVM Ranges — two ranges measure DC voltage, from 0 to 1.5 volts 
and from 0 to 15 volts; one range measures ohms, from 0 to 1 megohm, 
with a centre-scale reading of 1,000 ohms. 

• DC Power Supply — furnishes low-impedance source of DC; isolated 
from power line and chassis; voltages from 0 to 12 volts (in lJ-volt 
steps) available at pin jacks on front panel. 

• In-Circuit Transistor Test — tests NPN or PNP transistors. 

• Out-of-Circuit Transistor Test — tests NPN or PNP transistors; reads 
leakage on good-bad scale; reads beta on 0 to 150 scale or good-bad 
scale-, tests both triode and tetrode transistors, special test indicates 
shorted or open power transistors. 



FOR FURTHER PARTICULARS APPLY ENGINEERING PRODUCTS DIVISION 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

HEAD OFFICE: 47 YORK STREET, SYDNEY. 2 0233 


MELBOURNE BRISBANE PERTH HOBART LAUNCESTON WELLINGTON, N.Z. 
67 9161 4 1631 28 3426 3 3836 2 1804 43 191 

ADELAIDE: Newton McLaren Ltd., Leigh Street, LA 0111. 
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Goonhilly Downs 


The steerable aerial, designed by Hus¬ 
band and Company, Consulting Engin¬ 
eers, London, is of the paraboloidal dish 
form, with an aperture diameter of 85 
feet. The dish is designed with the 
necessary dimensional tolerances, within 
3/16in, for operation at frequencies up 
to some 6000 Mc/s, the 3 dB beam- 
width at 6000 Mc/s being some 0.15 de¬ 
grees. 

The feed for the dish is in the plane 
of the aperture, an arrangement which, 
with appropriate feed design, reduces the 
levels of the minor lobes of the radia¬ 
tion diagram. This consideration is of 
great importance, for unless minor lobe 
levels are very small, noise would be 
picked up from the terrain surrounding 
the aerial. 

Since the communication satellites 
move fairly rapidly across the sky, the 
aerial is required to track a moving satel¬ 
lite with considerable precision, the 
specified accuracy in the absence of 
manual or automatic correction (auto¬ 
track) being better than four minutes of 
arc. 

The mechanical arrangements for steer¬ 
ing the aerial provide for variation of 


Britain's communications link 


with Telstar and Relay 


At an initial cost of something like £750,000, Britain's new space 
station at Goonhilly Downs is currently being used to receive signals 
from the "Telstar" active communications satellite. Another satellite 
"Relay" is expected shortly to be in orbit followed, probably, by others 
as performance is evaluated. This article gives an excellent idea of 
what is involved at the terminal stations of a satellite repeater link. 


T HE site of the ground station at 
Goonhilly, which is only a short 
distance from Poldhu where Marconi 
built his first trans-Atlantic wireless tele¬ 
graph station, was chosen to be as far 
west as possible to obtain a maximum 
period of visibility to the United States 
via the satellite. In addition, it was 
selected to be remote from sources of 
radio interference and to provide an 
unobscured view to the horizon. 

In the extreme south-west of England 
the site is approximately 800 yards 
square and some 350 feet above sea 
level. Horizon angles are predominantly 
negative with a minimum positive value 
of about 0.5 degree. The siting of the 
equipment does, therefore enable satellite 
orbits involving low angles of elevation 
to be used, while noise interference from 
the ground is minimised. 


BASIC FACILITIES 

The following facilities are initially 
being provided although the site is large 
enough to accommodate additional 
aerials without significant mutual 
obscuration:— 

(a) An 85-foot diameter paraboloidal- 
reflector aerial, fully steerable over the 
hemisphere above the horizontal plane. 

(b) Means for steering the aerial 
automatically on the basis of predicted 
orbital data; manual control also pro¬ 
vided for resetting purposes. 

(c) A 10 kW transmitter at 1725 
Mc/s for Project RELAY. 

(d) A 5 kW transmitter at 6390 Mc/s 
for Project TELESTAR. 

(e) Low-noise receiving equipment for 
the 4170 Mc/s signals and the 4080 
Mc/s beacon signal from the satellites. 

(f) Terminal equipment for transmis¬ 
sion and reception of multi-channel tele¬ 
phony and television signals. 

(g) A two-way microwave link to 
Britain’s main television network. 

(h) Multi-channel telephony links. 

(i) Teleprinter links to the Post Office 
Research Laboratory in London, to the 
United States, to a meteorological station 
and a connection to the international 
Telex service. 

(j) A comprehensive range of measur¬ 
ing equipment to assess the perform¬ 
ance of satellite links. 

(k) Time and frequency standards in¬ 
volving the use of a quartz clock mount¬ 
ed on a concrete plinth resting on bed 
rock 


* Associate Brit. I.R.E. 
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From a mobile elevated platform, 
technicians are shown making ad¬ 
justments to the feed structure in 
the centre of the 85ft dish at Goon¬ 
hilly Downs . 

azimuth by rotating the complete aerial 
structure on a circular horizontal turn¬ 
table and for variation of elevation by 
tilting the dish about a horizontal axis. 

The motor drives for steering the aerial 
in azimuth and elevation are of the 
closed-loop servo type. A chain drive is 
used to the final azimuth gear wheel and 
a screw thread and nut drive to the 
elevation control. 

The angular positions of the azimuth 
and elevation shafts are indicated by 
digital shaft-angle encoders and com¬ 
pared with the required angle, also in 
digital form, thus enabling the feedback 
control loop to be completed. 

Snow and heavy frost occur in¬ 
frequently at Goonhilly, but relatively 
high winds are frequent. Since the 
aerial N is not protected by a radome. 


This is the view from the aerial control console, from where the operator, it he 
so desires, can over-ride the normally automatic tracking control system. The 
aerial is floodlit at night . 
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NEW 

POWER 


RONALD JX PHYNE 


SUPPLIES by SOLARTRON 



AS757.3 



AS870.3 



AS 1164 



AS 1165 


• DECADE VOLTAGE SETTING 

• COMPACT, PORTABLE 

• AUTOMATIC OVERCURRENT 
CUT-OUTS WITH VARIABLE 
LIMIT CURRENT SETTINGS 
ON TRANSISTOR UNITS 

• GOOD TRANSIENT RESPONSE 


TYPE 

AS870.3 

AS757.3 

AS1164 

AS1165 

D.C. OUTPUT VOLTAGE 

0—30V 

0—50V 

0—30V 0—30V 

0—500V, 250V, 0—240V 

CURRENT 

0—3A 

0—1A 

0—IA 0—IA 

0—350MA, 0—I00MA, 

0—3MA 

OUTPUT RESISTANCE 

<0.01 s.> 

<0.01 Si 

<0.03S1 

<0.312, <0.112, 200ft 

STABILITY FACTOR 

>1000:1 

>1000:1 

>1000:1 

>350:1, >350:1, >70:1 

A.C. IMPEDANCE 

0.25ft to lOOKc/s 

0.350 to 100 Ke/s 

0.350 to lOOKe/s 

<0.5ft, <0.5ft, 200ft 

RIPPLE & NOISE 

< 1 MV P-P 

< 1 MV P-P 

<IMV P-P 

< 1 MV P-P 

A.C. OUTPUTS 

— 


— 

6.3V @ 5A, 6.3V @ 5A 

Overload Protection 

Variable I Cut out 

Variable I Cut out 

Variable X Cut out 

Overload Cut out 

REGULATION 

0.1% 

0.1% 

0.1% 

0.025%, 0.004% 

FEATURES 

All Transistor 

All Transistor 

All Transistor 

Twin Supplies 

Two Independent 
Stabilised Supplies 


RONALD J. T. PAYNE PTY. LTD. 

385 BRIDGE ROAD, RICHMOND, VICTORIA. 42-1416 
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stability under high wind conditions is 
achieved by sturdy construction using 
reinforced concrete supporting members 
and powerful driving motors. With wind 
velocities of 75 m.p.h. and over it is 
desirable to take safety precautions and 
therefore facilities are provided to clamp 
the aerial with the axis of the reflector 
in a vertical position. 

Weight of the movable part of the 
aerial structure is some 870 tons and 
each of the two driving motors has a 
capacity of 100 horsepower. The maxi¬ 
mum speed of movement is one degree 
per second in elevation, two degrees per 
second in azimuth and the maximum 
acceleration 1.33 degrees per second per 
second. 

ORBITAL INFORMATION 

Normally the aerial will be steered on 
the basis of predicted orbital informa¬ 
tion derived from the N.A.S.A. world¬ 
wide network of “Minitrack” stations, 
one of which is operated by Britain’s 
Department of Scientific and Industrial 
Research at Winkfield, Berkshire, Eng¬ 
land. In addition, manual control and 
an automatic “lock-on” control operating 
from a radio beacon (4,080 Mc/s) on 
the satellite are to be provided. 

Immediately behind the reflector there 
are two apparatus cabins; one of these is 
being used to accommodate a travelling- 
wave MASER amplifier operating at 
4,170 Mc/s. The necessary low tem¬ 
peratures for this device are obtained by 
using liquid helium and liquid nitrogen. 
Evaporated helium is recovered, stored 
and compressed by equipment housed in 
the azimuth-drive motor room. 

The cabin behind the reflector also 
accommodates filters for separating the 
beacon signal (4,080 Mc/s) from the 
communication signal (4,170 Mc/s), so 
that the latter may be amplified separate¬ 
ly in the MASER. Means for determin¬ 
ing the system noise temperature are 
also provided. 

On the horizontal turntable there is 
an apparatus room accommodating the 
high-power stages (1,725 and 6,390 
Mc/s), the low-power drive equipment 
for the two transmitters and some of the 
frequency-shifting equipment. Rotation 
of the turntable around the vertical axis 
is restricted to plus and minus 250 
degrees to enable cable loops rather than 
slip-rings to be used. 

AERIAL FEED 

Two separate aerial feeds (each for 
simultaneous transmission and reception) 
are provided, one for Project RELAY 
and the other for Project TELSTAR. 
The appropriate feed is on four-legged 
mounting, at the focus in the aperture 
plane of the dish. Both feeds are de¬ 
signed for circular wave polarisation. 

The feeds are movable mechanically 
to provide a small amount of beam 
direction adjustment, additional to the 
major changes achieved by the mechani¬ 
cal movement of the dish as a whole. 

Two forms of continuous scan are 
available: (a) a small conical scan of 
0.12 degree total apical angle produced 
by electric motor drive and (b) an ad¬ 
justable spiral scan, produced by hydrau¬ 
lic ram drive, with a maximum ampli¬ 
tude of about plus and minus one 
degree. The spiral scan will be used 
mainly to aid initial acquisition of a 
satellite beacon signal, while the conical 
scan permits the determination of small 
errors of beam direction and the appli¬ 
cation of the appropriate corrections, 




At right is shown 
the apparatus 
room from where 
experiments would 
normally he con¬ 
trolled, as distinct 
from routine 
tracking oper¬ 
ations . Shown 
below is part of 
the computer room 
and a piece of the 
tape which con¬ 
trols the aerial 
movements in as¬ 
sociation with the 
standard time 
reference. 


introduced either manually or automatic¬ 
ally, to the aerial steering. 

A diplexer is used to combine the 
6,390 Mc/s transmitter output and the 
4,170 Mc/s receiver input for connection 
to the TELSTAR aerial feed. A separate 
diplexer is not required for the 1,725 
Mc/s transmitter and the 4,170 Mc/s 
receiver as the larger frequency ratio 
permits sufficient discrimination to be 
built into the feed itself. 

Low-Noise Receiving Amplifiers: The 
MASER amplifier has a gain in excess of 
25 dB and a bandwidth of more than 25 
Mc/s. Initially, the unit employs a per¬ 
manent magnet but this will shortly be 
replaced by an electro-magnet using 
super-condition. This will enable the 
consumption of liquid helium to be re¬ 


duced. A feature of the MASER is that 
it has been designed to operate satisfac¬ 
torily with a movement of plus-minus 45 
degrees about the vertical axis. 

The overall receiving system noise 
temperature is expected to be not greatly 
in excess of 100 degrees K. 

High-Power Transmitters: The 10 kW, 
1725 Mc/s high-power stage uses a multi¬ 
cavity klystron of U.S. manufacture. The 
5 kW 6390 Mc/s high-power stage in¬ 
corporates a high-power travelling-wave 
tube of British design and manufacture. 

Frequency-Changing and Transmitter 
Drive Stages: The frequency changing 
stages, which convert signals from and to 
an intermediate frequency of 70 Mc/s, 
and the transmitter low-power drive 
stages, are modified versions of similar 
equipment used in commercial microwave 
line-of-sight radio-relay systems. 

Control and Experimental Apparatus 
Room: Consoles are provided for a 

Controller of Experiments, for aerial 
steering and transmitter/receiver super¬ 
vision. 

The equipment in this room includes:— 

(a) Baseband and frequency-changing 
equipment. 

(b) Receivers for the reception of 
domestic television broadcast signals. 

(c) Measuring equipment. 

(d) Magnetic tape and other recorders. 

(e) Satellite beacon signal receivers. 

(f) Microwave, video and multi-channel 
telephony terminals. 

The received signals reach the central 
building as a wide deviation carrier 
centred on 70 Mc/s. The carrier-to- 
noise ratio is extremely low, and to re¬ 
cover video and multi-channel telephony 
signals with a satisfactory signal-to-noise 

(Continued on Page 1251 




Part of the com¬ 
munications room 
through which 
passes coded in¬ 
formation from 
other space 
centres, to be 
used by the com¬ 
puter for aerial 
prediction and 
control. A variety 
of other incoming 
and outgoing 
channels also pass 
through this 
centre. 
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A modern ship's bridge carries many 
aids to navigation. Note the gyro 
compass repeater in front of the 
helmsman and the two radar display 
cabinets on the right , one being 
viewed through a special hood. Many 
other electronic aids are available 
for shipboard use. 

a hit and miss procedure. There were 
a lot of hits resulting in disaster, and 
just as many, if not more, misses. (Some 
of these were mermaids, according to 
legend.) 

How the early navigator found his 
way about the oceans is a story of great 
courage. In the early days he could 
only navigate by visual means. He 
steered to a star or a light or some land¬ 
mark. 

With the advancement of the science 
of astronomy and mathematics and the 
improvement in the making of charts 
and various instruments, the art of navi¬ 
gation also improved, until today those 
who sail the seas can go from place to 
place with little fear of disaster brought 
about by errors in navigation. 

The art of navigation can be defined 
as the art of determining a ship’s posi¬ 
tion and guiding it safely from one place 
to another over the oceans of the earth. 
This also applies to the navigation of 
aircraft. 

REFERENCE POINT 

The only way to determine the posi¬ 
tion of anything is by reference to an¬ 
other object whose position is already 
known. This is a statement of fact 
which applies to anything at all, be it a 
ship, your house, your place of work, a 
railway train, and so on. 

You can prove this for yourself by 
trying to tell a friend how to get to your 
house without describing some other 
object in the process. 

Navigation is divided info four ways 
of* determining the position of a ship. 
Firstly there is Piloting, which means 
guiding the vessel through waters by 
means of bearings on objects visible 
N this article we intend to describe effects and personal equipment illegally fr om such as lighthouses, cliffs, 

some of the electronic aids to navi- left adrift.” shoals, bays, buildings and so on and 

“Luff earring” has nothing to do aI ?° b Y m , ean .s of soundings to deter- 
with personal adornment. It is “an ear- 


Navigation 
Use of Electronics 

Ever since man first sailed the seas he has needed some means to 
determine his position and direction. Early equipment and techniques 
were crude, and many ships met disaster. The modern navigator has 
accurate charts, the finest instruments and, above all, a host of radio 
aids. These will check his position, see through fog and darkness, bring 
him weather reports, and generally ensure a safe passage. 


gation which have been developed over 
the last decade or so. 


It must be clearly understood from ring at the luff end of a reef band, 
the outset that this discussion is not in- If you want to know what a Luff is, it 
tended as a lesson in navigation. There- is “the forward end of a fore-and-aft 
for anyone who thinks that they can rush sail.” Sounds somewhat back to front. 


out and buy a second-hand warship or 
the like, and proceed to navigate it ac- 


doesn’t it? Then you can have a Luff 
on-luff. This is “the combined purchases 


cording to what he reads here would be consisting of a luff tackle with another 
flirting with danger. Remember the old luff tackle clipped on its hauling part.” 


song:— 

“. . . sailor take care, sailor beware, 
danger is near thee. 

Many brave hearts are asleep in the 
deep, so beware.” 

So with a ho ho ho and a bottle of ^ e v look like a 
rum, me hearties, let’s haul the main- single piece, 
brace and sharpen the marlinspike, or 


mine the depth of the water. Modern 
charts contain comprehensive informa¬ 
tion regarding land marks and the 
depths of waters in most parts of the 
world. 

Secondly, there is the method of dead 
reckoning, which is based on determin¬ 
ing the course and distance travelled 
from a previous position. 

Thirdly, we have Celestial navigation, 
marry” is the which determines the position by obser¬ 
vation of celestial 

CMil Walters fy^hefr^ttae 

all-important elec¬ 
tronic navigation, which uses electronic 
To “heave out and lash up” is noth- means to fix the position of the ship, 

nr f/\ /N iVItf k k/\ « T i. 1 M ^ .. .L .1.L - « a 


Very clear indeed 
In nautical terms, to 
act of joining the 
ends of two lines 
or wires so that 


whatever it is they say, and get on with i n 8 to do with being seasick. It is an whether it be close to land, out at sea, 
the matter. * order given at reveille for the sailors to in daylight or darkness, cloud or fog. 

I always thought that a marlinspike ‘‘8 et out „ of t£ eir hammocks and lash It ^ be appreciated that navigation 
was a sharp piece of wood for spiking them up The same dictionary gets j n sight of objects whose position on the 
marlin, but I have just looked it up. It very legal sounding^ It describes the sur f ace Q f t he earth are known, is a 

is a tapered steel tool used to open the term heav e out as the act of removing comparitively simple procedure, when 

J - *- - -- One reads ones corporate frame from the berth. these are not obscured by fog or dark- 

One could go on for hours with all ness. Even under conditions of dark- 

this but as it has nothing much to do ness there are lighthouses whfch can be 

with our subject matter we had better recognised by the coded flashes. To the 


strands in wire for splicing, 
some funny things in a nautical diction¬ 
ary. Some meanings are quite different 
from what one previously thought. 


For instance a “Lucky Bag” is not desist and proceed with a second start, experienced mariner there are other 

a woman who has won the lottery. It For many centuries men have sailed familiar objects which can be recognised 

is a “locker under the charge of the mas- the oceans in all kinds of craft. In the at night and which assist him in fixing 

ters-at-arms and used to stow deserters’ early days navigating was more or less the position of the ship. 
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Block diagram of a typical gyro compass system. (See picture opposite). The 
yryo compass, as well as lending itself to the operation of repeaters, has the 
advantage of being non-magnetic, thus indicating true north and being un¬ 
affected by spurious magnetic fields. 


To “fix” the position or determine a 
“fix” is to locate the vessel according to 
its latitude and longitude. 

If you look at a global map of the earth 
you will see circles drawn right around 
from North to South through the Poles. 
These are meridians of longitude and as 
each circle has the centre of the earth 
as the centre they are called “great 
circles.” The shortest route to take from 
one place to another is along the great 
circle or meridian joining them. 

Now a circle is divided into 360 
degrees each degree of which is again 
divided into 60 minutes. Each minute is 
divided into 60 seconds. So that if you 
travel along a great circle you can say 
you have travelled so many degrees, 
minutes and seconds along the arc of 
the circle. 

NAUTICAL MILE 

There are 21,600 minutes (360 degrees 
x 60 minutes) in the 360 degrees around 
a great circle. Calculation shows that the 
length of one of the minutes is 6,080 
feet which is the length of the nautical 
mile. 

The circles which are marked on the 
globe in an East West direction parallel 
to the Equator are called parallels of 
latitude. Only one of these is a great 
circle namely the Equator which has its 
centre at the centre of the earth. All the 
others North or South of the Equator 
get progressively smaller as they ap¬ 
proach the poles. 

Now the ‘meridians and the parallels 
of latitude shown on the map are not 
the only ones on the earth. As they are 
only imaginary lines anyhow, you can 
easily imagine millions of them criss 
crossing the globe. 

Thus there is a meridian intersecting 
a parallel no matter where a vessel may 
be situated and it is the art of determin¬ 
ing just what meridian and what parallel 
they are, wherein lies the art of naviga¬ 
tion. 

All the meridians and parallels are 
numbered. The meridians are numbered 
from Greenwich in England which lies 
on meridian number 0. The other 
meridians are numbered so many degrees 
East or West of Greenwich. On the map 
they are numbered 0 to 180 degrees on 
either side of Greenwich. A ship there¬ 
fore will be so many degrees longitude 
East or West of Greenwich. 

The parallels of latitude are numbered 
beginning with 0 at the Equator to 90 
degrees on either side. So that the North 
Pole is Latitude 90 degrees North and 
the South Pole 90 degrees South. 

LATITUDE NUMBERS 

All other parallels are numbered 
between the 0 and 90 degrees. Thus a 
ship can lie so many degrees so many 
minutes North, or South as the case 
may be which means North or South 
of the Equator. 

If we now join all these facts together 
we find that a ship can be so many 
degrees so many minutes longitude say 
East of Greenwich and so many degrees 
so many minutes North of the Equator. 
This would be determined and stated by 
the mariner as; for instance, Lat. 40 
degrees 27 minutes N and Long. 73 
degrees 55 minutes W. 

This in essence is what the navigator 
has to find by means of his various 
instruments, whether it be a sextant to 
“shoot” the sun or stars, an electronic 
device, by means of dead reckoning, or 
other means described. 

A mariner must know whether he is 
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travelling north, south, east or west, and 
by how many degrees. For this he often 
uses a magnetic compass . which is a 
well I nown instrument. 

The Earth’s magnetic pole is not the 
same as a true pole. The magnetic com¬ 
pass points to the magnetic pole, and the 
amount by which the magnetic pole 
draws the compass away from the true 
pole is called the compass variation. This 
varies from one place to another and 
also increases or decreases in the same 
place from time to time. 

All these variations have been calcul¬ 
ated and arranged in tables so that the 
variation in the compass can be allowed 
for at any place at any time or date, by 
making a correction according to the 
tables. 

There is also another error which has 


to be accounted for. This is the error 
called “deviation” caused by the metal 
and electrical apparatus in the ship 
around the compass. Corrections for 
deviation are made by swinging the ship 
in a circle of 360 degrees and observing 
the behaviour of the compass at each 
degree of swing. Mathematical tables are 
then made up to allow the correction to 
T>e made wherever the ship may be 
situated. These tables must be made up 
for every magnetic compass on board. 

The most modern type of compass is 
the Gyro Compass. This is not subject 
to the variations or deviations mentioned 
in connection with the magnetic compass. 
It is built with extreme accuracy and 
contains the best in electrical and mech¬ 
anical devices to reduce error and 
friction. 



An artist's impression of one of the worst marine disasters of all time, the 
sinking of the "unsinkable" Titanic after it struck an iceberg off Newfoundland 
on April 14, 1912, with a loss of 1517 lives. Radar, as we know it today, 
would almost certainly have averted this tragedy. 

























































































Sample of a Loran 
chart. Figures 
shown on the 
lines are station 
identification let¬ 
ters and time dif¬ 
ference in micro¬ 
seconds. A ship 
anywhere along a 
particular line 
will measure this 
time difference 
between arrival of 
signals from 
master and slave 
stations. Signals 
from two master/ 
slave pairs will 
give two "lines of 
position" the ship 
being located 
where these in¬ 
tersect. 


principle by the French physicist Leon 
Foucalt in 1852. Since that time it has 
been developed as a versatile instrument 
for ships and aircraft. Among other 
things it makes blind flying of aircraft 
possible. 

The simple gyroscope consists of a 


which is out of action if the electrical 
supply fails, the repeating magnetic com¬ 
pass will continue to function as an 
ordinary magnetic compass in this event. 

In a ship’s magnetic compass the bowl 
contains a liquid on which floats the 
compass card. Also on the inside of 


wheel in rapid rotation and mounted so the bowl is engraved a line called the 
that its axis may point in any direction, “lubbers line” which represents the ships 
If no external forces disturb it the axis head. 


of a gyro spinning at high speed will 
continue to point in the same direction 
no matter how it is held. 

A remarkable property enables the 
gyroscope to be used as a compass. If a 
weight be attached to the frame in such 


In the repeating compass, the card 
and the bowl are provided with electrodes 
and the liquid in the bowl is rendered 
slightly conductive. Alternating voltage 
is applied to the electrodes and, if the 
lubbers point on the bowl is displaced out 


a way as to hold the axis in a horizontal of alignment with the north point of the 


direction the influence of gravity and 
forces caused by the earths rotation will 
cause the axis of the gyro to point true 
north. 

Thus the gyroscope becomes a compass 
with its axis pointing true north and south 
no matter in which direction the vessel 
is sailing. 

The complete installation of a evro 
compass comprises 
the master gyro and 
a number of repeat¬ 
ers connected to it. 

These may be situ¬ 
ated anywhere in 
the ship and mount¬ 
ed at any angle. 

These repeaters fol¬ 
low the movements 
of the axis of the 
master gyro. There 
is usually a steering 
repeater situated at 
the ship’s wheel, and 
others situated on 
the bridge. These 
are called bearing 
repeaters and are 
equipped to observe 
the sun and other 
celestial bodies. 

Others are used in 
conjunction with the 
radio direction 
finder or as part of 
the radar equip¬ 
ment. 

' The British Ad¬ 
miralty has devised 
a repeating magnetic 
compass which is a 
rather interesting 
affair. It has elec¬ 
trically operated re¬ 
peaters as has the 

14 


card, signal voltages are generated. These 
are fed : nto an amplifier which energises 
a follow up motor. This motor brings the 
bowl back into alignment with the card 
and similtafneously energises a transmitter 
system which transmits the compass read¬ 
ing to repeaters situated anywhere in the 
ship. 

Note the reference to alternating volt¬ 



Recognise it? (Residents of Melbourne may be excused.) 
Yes, it's a P.P.I. display of Sydney Harbour, taken on 
board the liner Canberra. The Canberra is in the centre 
of the display with a tug fore and aft. Between bearing 
270 and 300 is the bridge (still standing!); 225, Circular 
Query; 220, Benelong Point; 180, Farm Cove; and 15, 
KirribUli. 


age. This is preferable to DC for a 
number of reasons, but the main one is 
that AC has little or no deviation effect 
on the compass, while DC could have a 
very serious effect. 

For the technically minded, the fol¬ 
lowing description, as given by the Brit¬ 
ish Admiralty, will be of interest. 

“The electrode-electrolyte combination 
in the compass is in the form of an AC 
operated resistance bridge, which is com¬ 
pleted by two resistors in the master unit. 
When the bowl and card are so placed 
that the card electrode is symmetrical 
with respect to the bowl electrode sys¬ 
tem, the bridge is balanced. 

SIGNAL VOLTAGE 

“When the ship turns, the bowl is 
rotated relatively to the card and this 
balance is disturbed. This produces an 
out of balance, or signal voltage, whose 
magnitude depends on the amount of 
displacement and whose phase depends 
in the direction of displacement. If the 
bowl is now turned relatively to the ship 
and the card so as to reassume the bal¬ 
anced position, where no signal voltage 
exists, the angular movement of the bowl 
represents the angle through which the 
ship has turned. 

“The realignment of the bowl is car¬ 
ried out as described above and the bowl 
thus becomes a north-seeking element. 

“The lubbers point on the bowl, in¬ 
stead of indicating the ship’s head, always 
remains at the north point of the card 
and this provides a means of ascertain¬ 
ing that the system is working properly. 

“A step by step transmitter, geared 
suitably to the follow up motor, operates 
repeaters.” 

So much then for the electronic de¬ 
velopments in regards to compasses. 

Two of the most outstanding develop¬ 
ments in navigational aids took place 
during World War II. These were Radar 
and Loran. 

Radar has had a lot of publicity in 
the field of detecting the presence of 
aeroplanes in the air and the blind fly¬ 
ing techniques which enabled planes to 
locate enemy installations. It is also used 
for the detection of above water 
obstacles, thus minimising the possibility 
of collisions. It is used for position find¬ 
ing and the piloting of ships in fog or 
darkness. 

RADAR 

Radar operates in principle by the 
transmission of short pulses of electro¬ 
magnetic energy in the form of a con¬ 
centrated beam. This beam emerges from 
the focus of an antenna and, when it 
strikes any object in its path, it is re¬ 
flected back to the antenna. Here it is 
amplified in the receiver and made 
visible on the screen of a cathode ray 
tube. 

There are many forms of radar, differ¬ 
ing ih the frequencies used and the 
manner of presentation, but by far the 
most popular for navigation is the 
P.P.I. (Plan Position Indicator) display. 
In this system the narrow beam of RF 
energy is radiated from a continuously 
rotating aerial, which thus scans the 
whole of the surrounding area. 

Presentation is by means of a cathode 
ray tube in which the electron beam is 
made to scan the tube face from the 
centre to the outside, once for each pulse 
of energy transmitted from the aerial. 
This traces out a fine line with bright 

(Continued on Page 127) 
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Join the SUMMIT TALKS at Encel Electronics ... for it’s only on 
this elevated plane that you will obtain Australia’s greatest stereo 
values. The world’s most renowned manufacturers of audio equip¬ 
ment dispatch to the Encel Audio Salon—all components are brand 
new—Sales Tax has been included in the Encel Price—and there are 
NO HIDDEN EXTRAS. Make your selection from these unbeatable 
stereo offers. If you want components write for our quotation on 
ANY equipment you need—our prompt mail order service will reply 
“post haste.” 


S Milliard Stereo amplifier, 4 watts per chan¬ 
nel. Labcraft 573 Turntable with stereo 
diamond. Two Wharfedale or Richard Allan 

8in speakers. £55 

(With lOin Wharfedale or R.A. sneakers, £63.) 


E 


Milliard Stereo amplifier, 10 watts per 

_ channel. Labcraft 573 with Decca 

DERAM (diamond). Two Wharfedale or Rich¬ 
ard Allan 8ip speakers .. £68 

(With lOin Wharfedale or R.A. speakers £76) 
Labcraft 605 and All Balance arm instead of 
573 .£85 


a Pioneer Stereo, P.P. complete with A.M./ 
A.M. S.W. tuners. Labcraft 605 turn¬ 
table. All Balance pickup with Decca DERAM 
(diamond). Two Wharfedale or Richard Allan 
8in speakers .. . . £98 

(With lOin Wharfedale or R.A. speakers, £106) 
Labcraft 573 in place of 605 £85 


0 


_ F.M./S.W. tuners. Orpheus Silex turntable. 

Ortophon SMG 212 Tone Arm. Audio Empire 
Two Wharfedale lOin 

£139 


108 cartridge (diamond), 
foam surround speakers 


B Pioneer 200 A amplifier, complete with 
A.M./A.M. F.M./S.W. tuners. Labcraft 

605 turntable. B. and O. Pickup and cartridge 
(diamond). Two Wharfedale lOin foam sur¬ 
round speakers .. .. £122 


Trio A.F. 40 amplifier, with A.M./A.M 


and O pickup and cartridge (diamond). Two 
Wharfedale lOin foam surround speakers, 


B 


£119 


EXCLUSIVE SEPTEMBER OFFER! 

A NEW shipment of the famous SOUND SALES Stereo 
amplifiers has just arrived. We offer with pride: 

Sound Sales Stereo Amplifier J. H. Pickup Arm 
A.D.C.I. Cartridge Orpheus Silex Turntable 

Two Wharfedale 12” RSDD speakers 


£198 


Choose your September Special and write straight away. We 
will freight anywhere in the South Pacific (or to Pakistan!) Care¬ 
packing means safe arrival ANYWHERE. Trade-ins? Of 
Send for our FREE Stereo brochure. 


course! 




Australia's Greatest Hi-Fi Centre 

354 BRIDGE ROAD, RICHMOND 

. _ _ VICTORIA. JB2820 

/* A Factory 47 Coppin St,, Wholesalers 

Richmond 422883 Terms and Trade-ins 
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^ ROTARY Switch Type 

(tmoBPowmNG achon) 


POTENTIOMETERS 


AND PUSH-PULL Types 


Morgamt* Type E ranp 


supplied with switches 
| of either the rotsry or 
f push-pull pattern. 


Morganite Type E range of Potentiometers can be supplied with switches of either the rotary or 

push-pull pattern 


The new Type W rotary snap-action switch is 
available in five versions namely SPST, DPST, 
SPDT or 2-circuit opposed action and SPST 
reverse action. 


The well-known Type L push-pull switch is 
available in two versions namely SPST and DPST. 
Full specifications and test standards for each of 
these switches supplied on request . 


§PP* The services of our Technical Staff are always freely available. 


L4 Morganite Australia 



A MEMBER OF 
THE MORGAN CRUCIBLE GROUP 


LIMITED 

SYDNEY — 67-1371 
MELBOURNE—69-6106 


MC63A 
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Technical 
Review. 


ARTIFICIAL HAND OPERATES BY SENSE OF TOUCH 


By providing an artificial hand with a sense of touch it is possible to 
make the hand perform many useful functions similar to those perform¬ 
ed by reflex action in a normal hand. This approach could result in 
significant improvements in prosthetic devices. (Prosthesis: Supplying 
an artificial bodily part in place of one which is missing.) 


adjusts automatically to the weight of 
an object. 

The inner surface of the hand is made 
pressure-sensitive. A 2-3 m.m. rubber 
sheet is perforated and the holes are 
filled with carbon dust like that used in 
microphones. A metallised layer on both 
sides covers the holes, as shown at the 
top of the diagram. Output current of 

T HE new hand adapts to the shape of can be an important source of control elastic pressure-sensitive surface is 
the object held and automatically signals. In fact, many reflexive hand proportional to applied pressure and 
adjusts pressure to the weight of the movements depend partly or completely 
object. A model is presently being de- on the sensing of touch or pressure and 
signed under the direction of the author heat. 

of the Institute for Automisation and Two types of control signals are used 
Telecommunications at Belgrade for in the new hand. Actions like opening 


amputees with both hands removed. 

One fundamental requirement in any 
prosthesis design is a compact source of 
power for prosthesis action. Muscular 
action of the amputee should be limited, 
particularly in hand prosthesis, where 
constant effort would be inconvenient. 
Externally powered hand prosthesises 
have been proposed using electrical, 




By Rajko Tomovic* 




activated surface area. 

The surface serves as an on-off signal 
source, detecting that an object has 
touched the hand and triggering a closing 
reaction. For this function elasticity of 
the rubber must be low for adequate 
sensitivity. The surface also produces a 
signal proportional to pressure, although 
strict linearity is not required. 

The pressure-sensitive surface is dis¬ 
tributed on finger and corresponding 
palm locations and the hand is covered 
by a glove. This source of control 
signals substantially increases capabili- 


* * , „ ... the hand are controlled by an on-off .- - 

pneumatic and hydraulic units, but this s ;„ na i initiated at will bv the amnutee ties of the hand by initiating many re 
problem has not been satisfactorily Activities like closing the hand or actions locally, and the amputee is 
solved. moving the fingers are initiated auto- relieved of the burden of triggering them 

r'/^kiTDrM ddi^di matically by touching an object. by an act of will. 

GUNIKUL rKUbLcM Basic design objectives for the hand . As shown in the diagram, the thumb 

The second basic prosthesis design included obtaining a prosthetic device jf controlled by one cable an d all other 
problem is providing adequate control similar anatomically to the human hand. " n 8 ei !| a second cable. • The servo- 
signals to provide normal hand move- All fingers and finger joints move except a mplifier has four inputs. With the hand 
ments as far as possible. In some for lateral finger movements. The hand °P en ’ lo e negative feedback loop from 
devices, controls signals have been re- automatically adapts to the shape of the the follow-up potentiometer is completed 
duced in a minimum, possibly to just object to be held, and it automatically ar J d fne closed-loop transfer function is 
one on-off signal. Movement of the determines whether pinching or grasping U1 equals G (s) /I plus G (s), where 
amputee’s shoulder or body initiates the actions are needed. Hand pressure (Continued overleaf.) 

signals. However, this approach severely 
limits performance of the artificial hand. 

Another solution used for the signal 
control problem is so-called bio-electrical 
control. Use is made of the remaining 
muscles or nerves of the amputee which, 
when activated, can produce the normal 
biological control signals in the form of 
electrical pulses. It has been demonstrat¬ 
ed on an amputee that these pulses, pro¬ 
perly amplified, can control a hand. 

Despite its significance as an achieve¬ 
ment in electronics, only an on-off bio¬ 
electrical control pulse was used. Be¬ 
cause of the difficulty of amplifying bio¬ 
electrical currents and the variations 
among individuals in the level and loca¬ 
tion of pulses to be detected, a new ap¬ 
proach was used. 

In the new design two factors taken 
into consideration are that reflexes 
account for a major part of normal 
activities and that the sense of touch 



CARBON DUST 


-RUBBER SHEET 


CONDUCTING SURFACE 


U 



FOLLOW-UP 


ZONE 11 ZONEE 



[ x— 




^Professor Electrical Engineering 
Faculty Nuclear Institute 
Vincha, Yugoslavia 
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Simplified diagram of the control circuit and the power supply for the artificial 
hand. Diagram at the top is of pressure transducer made from rubber sheet 

and carbon dust. 

17 























































RECEIVING VALVES 
CATHODE RAY TUBES 
SEMI CONDUCTORS 
ALL SPECIAL PURPOSE TUBES 
FERRITE DEVICES, ETC. 



EXCLUSIVELY DISTRIBUTED IN AUSTRALIA BY 

AUTOMATIC ELECTRIC 
TELEPHONES PTY. LTD 


■ 


A member of the Clyde Induitries Group of Companies 

86 Holdsworth Street, WOOLLAHRA, N.S.W. • 32.3311 
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MECHANICAL "Q" 


TECHNICAL REVIEW 


MEASUREMENTS USED FOR QUALITY CONTROL 


A Boeing-developed device which measures changes in atomic- 
arrangement characteristics of materials is expected to claim an 
important place in structures technology. Called a Tuned Q Analyzer, 
the device gives engineers new insight into the characteristics of metals 
and space-age materials. 

F OR some time, engineers have known To isolate the sen - 
that small changes in the atomic sitive measuring 
alignment of a material exert powerful equipment from 
influences on the material’s mechanical extraneous sounds 
properties. The ability to measure these and building vib- 
changes gives technical people an im- ration, it is mount- 
portant tool for specifying the materials ed in this acoustic 
to be used in spacecraft and missiles, hood. The hood 
I. G. Hendrickson, of the Aero-Space rests on a 3,0001b 
Division’s materials and processes section concrete block 
at Seattle, Washington, has devised a supported on lour 
new means for determining mechanical coiled springs. 

Q, which is a measure of how much 
a stressed material deviates from being 
perfectly elastic. 

A perfectly elastic material is one 
whose atoms always return to their Detection equip- 
Driginal alignment after being distorted ment is enclosed 
yy stress. Although such a condition in 


hydrogen into a metal. Current experi¬ 
ments involve testing various steels, 
aluminium alloys and new materials pro¬ 
posed for space use. 

The tuned Q equipment is adaptable 
to three broad areas: In new-product 
development it provides sensitive analysis 


stream of air on a 
metal specimen. 


an acoustic 


would virtually eliminate failure through hood to eliminate 
dress, perfect elasticity never has been extraneous sound 
achieved. *' : 1 —— 


MEASURING CHANGES 



v i b rations. The 
hood is mounted 
on four springs 

If a material’s atomic characteristics encased in a three- 
ban be determined and changes in these foot-square, 3,000- 
:haracteristics can be measured, engi- pound con crete 
leers are better able to predict service block, to reduce 
ife, strength and other vital design tremors caused by 
criteria. Knowledge of changes in atomic factory equipment. 

:haracteristics also enables engineers to The analyser enables engineers to of effects of alloy modifications; in metal 

:ompare materials and determine how scrutinise atomic-structure strain char- processing the device determines effects 
apidly and completely they recover from acteristics of materials much more of various metal-treating procedures on 

tress, closely than by other methods. It is the mechanical properties of materials, 

Hendrickson’s device, the only one of especially valuable in detecting damage and it aids in the inspection and quality 

ts kind in the U.S.A., has been in use caused by very low sonic vibration and control of materials and components, 

it Boeing for about a year. Its develop- potential damage by introduction of (From “Boeing Magazine.”) 

nent followed two and a half years of 
tudy and experimentation. 

The tuned Q measurement involves 
uning the specimen support and vibra- 
icn-detection components for a maxi- 
num Q of the specimen-test system. 

"he specimen is vibrated with closely 
ontrolled sound waves until its unre- 


ARTIFICIAL HAND — continued 

G (s) is the open-loop characteristic. The pinching reaction is always 
Initial conditions are set by PI, which evoked by touching the fingertips, while 
. .is placed on the lower arm so the ampu- holding is obtained by stimulating the 

trained torsional resonant frequency is tee q an control hnd position by pressing palm. The two zones are supplied with 
>btained. The vibration driving source against his body. Although this con- voltages of opposite polarity. 


hen is removed and the specimen allow- tro i j s not normally used it provides an 
d to continue in free vibration. The r .dded central control channel. 

•recise length of time it vibrates, or when the hand is pressed against an 


Because of the positive feedback loops 
the hand would develop full power in 
all cases, which would crush many 


,? un ? bei ;. °? vibrations between set 0 bj ec t the pressure-sensitive surface pro- objects and also waste power. Provisions 
***** .t.. ~ Q ^ uces C0I |t r0 i signals. If they exceed a were therefore made to regulate hand 

.1 1 1 1 1 I it. . 1- J - _ ^1 * J 1 in O ttllf K A ttlAI irnf 


mplitude limits, is the measured 
•roperty. 

After the base Q measurement of a 
est specimen is determined, the effects 
>f thermal, electrochemical or mech- 
nical stresses, either singly or in corn- 


threshold'' level the hand is closed 
through a positive feedback loop. 

Dividing the hand into two zones 
enables determination of whether pinch- 


pressure in accordance with the weight 
of the object held. Although this 
criterion is not satisfactory for all situa¬ 
tions it is in many cases. 

The hand is attached to the amputee’s 


•ination, can be examined. The smaller j n 3 or grasping action is required. Press- e oressure-sensitive' couo- 

he change in Q, the more recovery and jng, th ® lin S of suitable elasticity. It is wrapped 

UT1SS 0 negative cur P rent S ng each ca,i"^vo- completely around the wrist so that the 

na 4?i nal r. • un ” er ? one : . . motor rotation in the oDnosite direction amount of stress when lifting an object 

The Boeing device is unique in the 0}, o . tor rotation in tne opposite direction. nre ccj ne the hand aeainst a fixed sur- 
, au it xunnorK the snecimen durine This arrangement permits introduction ? r pressing tne nano against a nxea sur 

/ay it supports tne specimen during ? , • f h h action face controls servo-motor power. 

ibration and in its method of detecting cf a tlme dela y ln thumb action. , d to attach the servo- 

he resonant - frequency - amplitude The two cables are not attached at mechanisms and circuits at the lower end 
esponse of the specimen. The specimen the same position relative to the motor f th with the power SUPP iy ou t- 

s balanced at its precise midpoint, axis, so that either the fingers or the °y he Advances in mSrisafion indi- 

? requency measurement is accurate to thumb start moving first, depending on ~ e (h t ^ arrangernent j s feasible 
710 of a. cycle per second, achieved the direction of rotation of the servo Vision is not fproblem, standard 

>y electronic count. motor. This duplicates movement of the ; nej . P( r ns { ve C omDonents can be used 

So sensitive is the device that it can human hand, where thumb movement ** ^ 

letect the distortion caused by a light must be delayed to form a fist. (“Electronics” 18-5-62.) 
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DC VOLTS. 

Ranges: 0—1.5/5/15/50/150/500/1500 volts. 
Imput ressistance: 11 megohms (all ranges). 
Sensitivity (on 1.5V range): 7.3 megohms per volt. 

AC VOLTS. 

Ranges: 0—1.5/15/50/150/500/1500 volts (RMS). 
0—4/14/42/140/420/1400/4200 volts (P 
-P) 

Frequency response: From 30 c/s to 3 Mc/s 
(plus or minus 10%). 

''.5—150V ranges for f.s.d. 
ource impedance 100 ohms approx.). 
Separate crystal probe. Within 15% from 80 
Kc/s to 250 Mc/s. 

OHMS: 

Seven ranges: 0—1000 megohms. 

(10/100/1K/10K/100K/1M/10M on centre 
scale). 

METER MOVEMENT: 

Moving coil type, 100 mA, f.s.d. Taut band sus¬ 
pension. 

TUBE COMPLEMENT: 

6AL5 x 1 12AU7 x 1, 6X4 x 1. 
ACCESSORIES: (Included) 

AC-DC Measuring Probe. 

Test lead. 

Crystal Diode Probe. 

(30Kv Probe available as optional extra.) 
POWER SUPPLY: 

230 to 250V, 50 c's—60 c/s, AC. 

Internal 1.5V dry battery. 

£34/10/0 p. us tax 

f.o.r. Sydney. 

(slightly hinhor interstate.) 


A.C. VOLTAGE (Sine Wave): 0—1.5—5—15—50—150—500— 
1.500V. rms. full scale. 

(Peak to Peak): 0—4—14—40—140—400—1,400—4,000V. 
RESISTANCE: 0—1,000—10.000—100,000 ohms, 0—10—100—1,000 
Meg. 

INPUT RESISTANCE: DCV—11 Meg. (1 Meg. in probe). 
ACCURACY: DCV ± 3% f.s.d. ACV ± 5% f.s.d. 

Ohms— ± 3% f.s.d. 

DECIBELS: —20 to +65 DB (ODB = lmW in 600 ohm line). 
ZERO CENTRE: For adjusting FM detectors. 

AF/RF RESPONSE: ± 3%, 30 c/s to 500 Kc/s. 

(At terminals): ± 10%, 15 c/s to 5 MC/s. 

METER SENSITIVITY: 195 uA. 

TUBE COMPLEMENT: 1—6AL5/EB91. 1—12AU7/ECC82. 
POWER SUPPLY: 240V., 50 c/s. 

ACCESSORIES: Probes—DC AC Common. 30 KV probe extra. 
SIZE and WEIGHT: 7£in x 5 l-8in x 5 l-8in (190 x 130 x 130 mm); 
4.5 lb. (2Kg). 

£27/5/0 plus tax 

f.o.r. Sydney. 

(slightly higher interstate) 
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TECHNICAL REVIEW 


TELEMETRY AIDS 

RESEARCH INTO SPORTING INJURIES 


Injuries and deaths among football players in the U.S. have caused 
increasing concern in recent years. Although the helmet itself is a 
possible cause of injuries, there is a lack of information concerning its 
function and how much protection it must supply. This article, by J. S. 
Aagaard and J. L. DuBois, describes a system for telemetering impact 
data from inside a helmet while the wearer plays football. 


T HIS is an f-m/f-m system which 
carries a single channel of accelera¬ 
tion data. Although multiplex techniques 
are not necessary for a single channel, 
they were used for two reasons. The 
first is that more channels may be used 
eventually. The second reason is that the 
sub-carrier oscillator can be constructed 
in such a way that it is much more 
immune to shock and vibration than the 
main-channel oscillator. This prevents 
extraneous output signals being produced 
i by vibration of the transmitter. 

Because of the limited space in the 
helmet, a simple design was chosen. Al¬ 
though commercial systems are available 
that do not occupy any more volume 
than the one constructed, they do not 
meet size and shape requirements. The 
equipment is limited in thickness to a 
half-inch or less and is located entirely 
in the crown area of the helmet. Suffi¬ 
cient space is left so there is no danger 
of the player’s head coming in contact 
with any equipment. 

ENCASPULATION 

The entire assembly is encapsulated in 
two sections in a silicone rubber potting 
material, and attached to the helmet shell 
with nylon screws. A 12-volt 10-hr 
mercury battery pack is used. 

The transmitter accelerometer (Fig. 1A 
and Fig. 2) is a piezoelectric unit having 
a capacitance of 500 pf. To maintain 
response down to a few cps, the ampli¬ 
fier (Q1 to Q4) must have an input impe¬ 
dance of 100 megohms or more. This 
impedance is obtained by using a com¬ 
bination of positive and negative feed¬ 
back in Q1 to Q4. 

Subcarrier oscillator Q5 to Q8 is an 
astable multivibrator that runs at 14 Kc. 
Charging current to timing capacitors Cl 
and C2 is controlled by the input signal. 

A bandpass filter removes the higher 
harmonics from the rectangular output 
of the multivibrator. Maximum sub- 
carrier deviation is 2 Kc. 

The crystal-controlled oscillator (Q9) 
uses the third overtone of the 51.55Me 
crystal. Oscillator frequency is varied 
plus or minus 7 Kc by the subcarrier, 
which is applied to the base of Q9. The 
oscillator is inductively coupled by T1 
to a tripler (Q10). Transformer T2 
couples Q10 to amplifier Qll. A pi- 
network couples Qll to the antenna, 
which consists of two areas of conducting 
paint on the inside of the helmet (Fig. 

IB). Output frequency is about 150 Me 
and power is about i mw. 

The receiver uses a yagi-type antenna 
in which the plane of the directors 
rotates around the boom. This tends to 
reduce the effects of changes in polarisa¬ 
tion of the transmitted signals as the 
player moves. An f-m communications 
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receiver is used, followed by a bandpass 
filter and a pulse-counting type of sub- 
carrier detector. A lowpass filter removes 
the ripple from the output. Maximum 
information frequency is about 1 Kc. 
During use of the equipment at a game, 
the subcarrier is recorded on magnetic 
tape for later analysis. 


The waveshapes in the inset of Fig. 2 
show a comparison of the telemetered 
output from the system using an accele¬ 
rometer in the helmet with the output 
from a direct connection to an accele¬ 
rometer mounted in a dummy head 
(broken lines). 

(From "Electronics,” 6/4/62.) 

[Editorial note: There would appear 
to be uses for telemetry in other fields 
of sport. One which immediately comes 
to mind is fencing, where modern prac¬ 
tice is to record a "touch” by means 
of micro-switches in the foil, via leads 
which trail from each contestant. The 
elimination of such leads could be a 
distinct advantage.] 


ACCELEROMETER 


TRANSMITTER 



AMPLIFIER ANu 
VOLTAGE-CONTROLLED 
OSCILLATOR- 


ACCELEROMETER 

ANTENNA 


NORMAL HELMET 
SUSPENSION STRAPS 



TRANSMITTER 


Fig. 7. (A) Section through the helmet. (B) View looking into bottom of helmet, 

with padding removed. 
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Fig. 2. Circuit of the helmet transmitter. Insert diagram shows comparison 
between telemetered wave shape and test wave shape. 
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POWER 

DIODES 

UPRATED 

for current to 

40 AMPS 


AT THE SAME PRICE 



ABSOLUTE MAXIMUM RATINGS 




BYZ14 

BYZ15* 

BYY15 

BYY16* 

Inverse Voltage D.C. ___ 

-V D 

200 V. 

400 V. 

Transient Peak 

1 

< 

o 

2 

400 V. 

800 V. 

Forward Current (Avge)_ 

•d 

40 A. 

40 A. 

Recurrent Peak 

^Reverse Polarity Versions 

Idm 

200 A. 

200 A. 


BYZ14) 

£5/8/- 

BYY15) 

£6/10/- 

BYZ15 ] 

+ sales tax 

BYY16 J 

+ sale: 


THE 

// 





// 


ELECTRONICS DIVISION OF 


PHILIPS ELECTRICAL INDUSTRIES PTY. LIMITED 

Sydney. Melbourne. Brisbane, Adelaide. Perth. Hobart. Newcastle. Canberra 
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Australian Equipment 

S CIENTIFIC equipment developed in 
the research laboratories of the Com¬ 
monwealth Scientific and Industrial Re¬ 
search Organisation (C.S.I.R.O.) has 
found wide acceptance in both home 
and overseas markets. Typical of the 
equipment, covering many fields, are the 
following items: 

• Wartime research on radar led to 
the development of equipment which 
shows a pilot the distance of his aircraft 
from a beacon on the ground. Developed 
by the Radiophysics Laboratory and 
manufactured by Amalgamated Wireless 
A/sia Ltd., Distance Measuring Equip¬ 
ment has been used by all Australian 
domestic airlines for many years. 

# Research at the Division of Food 
Preservation, Sydney, into means of 
improving the quality of canned peas 
resulted in the development of the 
“Maturometer” for predicting green pea 
harvest dates. It is marketed by Edwards 
and Associates, Sydney. 

• The Noble Comb controller, de¬ 
veloped at the Division of Textile Indus¬ 
try, Geelong, is now used in every major 
worsted combing mill in Australia. It 
is made by National Instrument Co. 
Pty. Ltd., Melbourne. 

• The special lamps used in atomic 
absorption spectroscopy, a completely 
new method of analysis developed by 
the Division of Chemical Physics, Mel¬ 
bourne, and described in the U.S.A. 
recently as “the hottest analytical tech¬ 
nique of the year,” are made by Ransley 
Glass Instruments, Melbourne. 

q A radiometer, made by Middleton 
and Co. Pty. Ltd., Melbourne, measures 
the net intake at a surface of radiant 
heat from all directions and has proved 
a valuable tool in agricultural and 
forestry research 

9 The Summer long period recorder, 
made by Pyrox Ltd., Melbourne, records 
temperature, rainfall, or water levels in 
remote locations. 

• Two C.S.I.R.O. devices being made 
by Fairey Aviation Co. of A’sia Pty. Ltd., 
Salisbury, South Australia, were develop- 
at the Division of Chemical Physics. 
Virtually every electron microscope in¬ 
stallation in Australia is equipped with 
a SI-RO-FLEX ultramicrotome, which 
:uts sections of materials down to half- 
i-millionth of an inch in thickness for 
examination under the microscope. 
STACPAC stabilized power supply units 
are also made by Fairey Aviation. 

• The Fairey Aviation Company has 
ust begun to manufacture the electro- 
ytic condensation hygrometer, which 
neasures humidity with high accuracy 
and speed. 


• The viscosity ratiometer, an in¬ 
strument ideal for the rapid determina¬ 
tion of viscosity of liquids by semi¬ 
skilled operators. Made by A. L. Frank¬ 
lin Pty. Ltd., Sydney, it has already 
been used industrially for checking oils 
put into new cars. 

• The SI-RO-KEEN microtome 
knife sharpener, developed at the Division 
of Applied Physics, Sydney, is now made 
by Peter T. Lawson of Sydney. 

• The pressure coring tool for sam¬ 
pling wool bales was developed by the 
Division of Textile Physics, Sydney, in 
collaboration with the Australian Wool 
Testing Authority, Melbourne, which is 
now responsible for its manufacture and 
distribution. 

[C.S.I.R.O., City Rd., Chippendale, 
Sydney.] 


Computer Network 

F EDERAL Cabinet has agreed to the 
establishment by C.S.I.R.O. of a 
system of electronic computers for the 
use of C.S.I.R.O., Universities and Com¬ 
monwealth Government Departments 
and Authorities. 

It is hoped that the first stage of the 
project will come into operation in about 
eighteen months. 

The Minister-in-Charge of C.S.I.R.O., 
Senator Gorton, says the central unit 
of the system will be a large and 
versatile computer, located in Canberra. 

“Satellite” computers will be set up 
in Sydney, Melbourne, Canberra and 
Adelaide. All the units will be pro¬ 
grammed in the same way and will 


make up an integrated network. 

C.S.I.R.O. will be the biggest single 
user of the network. Several other Gov¬ 
ernment Departments and agencies, in¬ 
cluding the Atomic Energy Commission, 
the Bureau of Meteorology, the P.M.G.’s 
Department and the Aeronautical Re¬ 
search. Laboratories, will make extensive 
use of the computers. 

In the future, the Atomic Energy 
Commission and some Departments and 
Universities will acquire their own 
“satellite” computers, which they will 
operate themselves as part of the system. 

The needs of C.S.I.R.O. and other 
Commonwealth users are growing fast. 
By 1965, C.S.I.R.O. alone will need at 
least 5,000 hours of “satellite” computer 
time in a year, plus 1,500 hours on the 
central unit. Other Government users 
will together need more than that. 


Thin Records 

S UPER-THIN gramophone records can 
be pressed out in a single operation 
and in a way that prevents superfluous 
material from being left hanging at the 
edges, according to a report by a French 
organisation. Under certain conditions, 
says the company, the title can be printed 
on the record at the same time. 

Waste is avoided, it is stated, by 
using a rubber-lined punch that exactly 
fits into the receiving mould. 

rSociete duplications Industrielles 
Plastiques, 101 rue due President Roose¬ 
velt a Sartrouville, Seine-et-Oise, 
France.] 



For all the world like the cockpit of a commercial airliner, this is actually the 
control cabin of a British hovercraft-—the first to go into commercial service. 
Made by Westland Aircraft Ltd., the craft is to provide a service between Rhyl, 
in Nth . Wales, across the Dee Estuary to the Wirral Peninsula . Riding 2ft 
above the water, it has a top speed of 56 mph . 
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PLUS THESE NEW FEATURES 

NEW — Two-tone handle and switching. 

NEW —Pouch pack for easy carrying. 

NEW —Barrel resistant even to spirits of salts 
NEW —Low contact resistance between 
barrel and tip. 


NOW-YOUR CHOICE OF 2 IRONS 

BOTH— INSTANT (6-second) HEATING. 
BOTH— SAFE TO USE (3.3 volts). 

BOTH— EASY TO USE—TRY ONE! 


use ONLY a 
genuine NATIONAL 
Transformer — 
55/-, retail. 


SCOPE Standard Soldering 
Iron — 55/- retail. 


SCOPE De Luxe in reusable 
pouch pack — 59/6, retail. 


THE NEW De Luxe 
SOLDERING IRON WITH 
THE STAINLESS BARREL 


THE FULL GUARANTEE ONLY APPUES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 
AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES 

Australian and Overseas Agents: 

WM. J. McLELLAN & CO. PTY. LTD. 

The Crescent, Kingsgrove, N.S.W. 50-0111 


Victoria: 

AUSTRALASIAN ENGINEERING 
EQUIPMENT CO. PTY. LTD. 

202 Bell Street, Preston. 44-0491 


SOUTH AUSTRALIA: B. L. ANDREW & 
CO. LTD., 102 Gilles Street. Adelaide. 


NEW ZEALAND: H. W. CLARKE (N.Z.) 
LTD.. 42-46 Cable St.. Wellington. C.3. 


H. W. CLARKE (N.Z.) LIMITED. 10 
Teed St.. Newmarket, Auckland, S.E.l. 


QUEENSLAND: K. H. DORE & SONS. 
505-507 Boundary Street, Brisbane. 


TASMANIA: W. P. MARTIN PTY. LTD.. 
188 Collins Street, Hobart. 


WESTERN AUSTRALIA: I. W. HOLMAN 
& CO.. 249 James Street, Perth. 


A 
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SCIENTIFIC NEWS—continued 


Shipping Safeguard 


A SIMPLE, self-contained instrument 
to maintain watch upon a vessel’s 
course-keeping, regardless of whether 
hand or automatic steering control is 
in use, is being introduced. 

The equipment is housed in two 
wooden cases, the larger of which con¬ 
tains the course-sensing element, bat¬ 
teries, alarm contacts and graduated 
heading-set ring. The smaller case, which 
can be remotely mounted in any con¬ 
venient place, contains visual and audible 
alarms. 

Any definite off-course movement of 
10 degrees or more that is held con¬ 
tinuously for three seconds will operate 
the alarm. 

fSperry Gyroscope Company, Great 
West Road, Brentford, Middlesex, Eng¬ 
land.] 

Germ-Free Plastics 

A GERMAN chemical concern has 
developed a germicide with which 
it is possible to impregnate pvc plastics. 
The treatment is also effective against 
fungi. 

Recommended applications include 
items made of plastics for use in hos¬ 
pitals and pvc floor covering in the 
changing rooms of public baths to pre- 
/ent the spread of athletes’ foot. 

[Farbenfabriken Bayer, Leverkusen- 
Bayerwerk, Germany.] 

Resin Filler 

A NEW filler for polyester and epoxy 
resins has been developed that will 
lot make them opaque. 

With the new filler, the resin has a 
lard surface and is water-and-weather 
resistant, and economises the amount 
>f resin needed. The refractive index 
s comparable with that of most polyester 
md epoxy resins and so can be incor¬ 
porated in fairly high percentages. 

[Croxton and Garry, 27 St. James 
load, Kingston-on-Thames, Surrey, Eng- 
and.] 

Sound Into Power 

A MERICAN scientists are now work¬ 
ed ing on a device to make some use 
>f the jet engine’s noise. 

A prototype set-up will soon test the 
easibility of converting the jet’s whine 
nto electricity. The device will use the 
bility of some crystals to give off elec- 
ricity when they are compressed. The 
ound waves of the jet vibrate the 
rystals and start the current flowing. 

fU.S. Sonics Corporation, Cambridge, 
Massachusetts, U.S.A.] 


initiate its action is very small. As a 
transducer, which has been developed 
and will soon be in production, it is 
extremely sensitive and the output can 
be used without extra amplification. As 
an integrator or amplifier, the noise 
characteristic at low frequencies is said 
to be better than that of a transistor or 
a thermionic valve. 

All the possible uses of Solions have 
not yet been worked out. They are 
completely new and may well open up 
new fields in the way that transistors 
have done. 

[Stewart Aeronautical Supply Com¬ 
pany, Adastral House, Nutfield, Redhill, 
Surrey, England.] 


surrounds the inlet and outlet pipes. 

[W. C. Heraeus G.m.b.H., Waldstrasse 
12-14, Hanau-on-Main, Germany.] 

Resists Corrosion 

A GERMAN concern reports the 
development of a special alloy, made 
from zirconium and a small amount 
of palladium, that has very high resist¬ 
ance to corrosion and which, in addi¬ 
tion, does not readily absorb neutrons. 

It is said to be particularly suitable 
for use in nuclear reactors, but it may 
also be used anywhere in industry where 
corrosion is a serious problem. 

[Metallgesellschaft A.G., 45 Bocken- 
heimer Anlage, Frankfurt - on - Main, 
Germany.] 

Designed to operate in Canberra on 
Channel 3, this A.W.A. television 
transmitter is the first Australian- 
made unit to be 
supplied to the 
Australian Broad¬ 
casting Commis¬ 
sion. The equip¬ 
ment consists of 
two 7 OKw. vision 
and associated 
sound trans¬ 
mitters, giving an 
effective radiated 
power of lOOKw. 
Several A.W.A. 
TV transmitters 
are already in use 
by commercial 
stations and other 
orders remain to 
be filled. 


Providing a means 
of generating up 
to 100 times the 
microwave energy 
of single beam 
tubes, this mul¬ 
tiple beam kly¬ 
stron (MBK) de¬ 
veloped by the 
General Electric 
Company (U.S.A.) 
has several beams 
paralleled in the 
one envelope. The 
new type tube has 
been designed to 
meet the increas¬ 
ed power require¬ 
ments of long- 
range radar and 
co mm unication 
systems . 


/ 


Transducer, Amplifier 

REMARKABLE new series of very 
small devices is now becoming avail- 
ble in Britain. 

These devices are given the trade- 
lame Solions. They consist essentially 
»f tiny electrolytic cells in which the 
lectrolyte is potassium iodide with 
odine. Each is a reversible cell, so that 
io material is lost. By the use of 
>latinum electrodes and special con- 
igurations, a Solion can be made to 
ict as a transducer for accelerometers 
.nd pressure and vibration detection, an 
implifier, or an integrator of very small 
urrbnts. 

The voltage used with a Solion to 


Refining Steel 

O NE way of removing impurities from 
molten steel is to pass it through 
a vacuum chamber. At the lower pres¬ 
sure, the steel breaks into a spray and 
there is nothing to stop the impurities 
from coming out of the solution. 

A German company now says it has 
found a convenient way of doing this 
continuously without fear of the metal 
getting too cold; if necessary, alloying 
elements can be added at the same time. 

The vacuum chamber is placed above 
the metal and the latter is sucked 
upwards and returned along a different 
channel a few minutes later. Heat is 
supplied by an electromagnetic coil that 


Power Controller 

A NEW device controls the amount 
of electrical energy put into an 
industrial process. 

The new system dispenses a pre¬ 
determined amount of electrical energy 
for mixing processes in the bakery, con¬ 
fectionery, plastics, rubber, chemicals 
and other industries, and in heat pro¬ 
cesses for metals, plastics and liquids. 

It differs from the conventional 
process timer in that it takes into 
account variations in the electric supply 
and changes in the nature of the material 
which occur as the process progresses, 
both of which affect the time needed 
for completion. 
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for... WORKSHOPS, LABORATORIES 



ERRIS 


LOW VOLTAGE 
POWER SUPPLY —MODEL PS19 


SPECIFICATION 


INPUT VOLTAGE 
200, 240, 260, 
50 C.P.S. 

I. VOLTMETER 
RANGE 

0 to 20 V.D.C. 

3. AMMETER 
RANGES 
0 to 0.1 a, 0 to la, 
O to 5a. 

DIMENSIONS 
8in x 7in x 6in 


RECTIFIER 
Full Wave Bridge 

OUTPUT VOLTAGE 
Two ranges: 

4.5 to 10 at 
5 amps. 

10 to 20 at 
2.5 amps. 
RIPPLE 

30 mv for 12 watts 
dissipation 

WEIGHT 181b 


The Ferris Model PS 19 Power Supply is a compact, 
portable mains operated unit offering low voltage 
with low ripple content tor current demands ot up 
to 5 amps. It is extremely stable under varying load 
conditions. 

The Output, which is continuously variable through 
two selected voltage ranges, is monitored by a sep¬ 
arate voltmeter and ammeter. A spring loaded 
range switch is incorporated in the ammeter circuit 
so that the meter always returns to the highest range, 
thus giving it protection against accidental overload 
In addition, the instrument is fuse protected against 
overload. 


POWER SUPPLY MODEL PS20 

Especially designed for display board operation of transistorised equipment, such 
as car radios, portable radio receivers and radiograms. 

Full wave rectification with adequate filtering provides a handy source of hum- 
free voltage. 

INPUT: 240 V 50 cps. OUTPUT: 12 V 0.5 amp. Trade Price: £6/10/- plus l2'/2% 
tax. 

Both Units are continuously rated and are ideally suited to accumulator 
changing. 

HEAT SINKS FOR POWER TRANSISTORS 

Heavy gauge extruded aluminium settion, finned and black anodised for maxi¬ 
mum heat dissipation efficiency. Available in the following sizes and ratings. 
Mounting holes suit standard power transistors. 

SPECIFICATION (Conditions: .0015" Mica Washer—D.C.4 
Silicone Grease) 


Type No. 

Heat Sink 
Dimensions 

Approximate 
Total Area 

Max. Coil. 
Junct. Temp. 

Ambient 

Temp. 

Max. Coll. 
Dissipation 

7000 

4" x 2" x .75" 

if 

50 sq. in 

90 deg. C 

30 deg C 

60 deg. C 

11W 

5W 

7001 

4" x 4 “ x .73" 

100 sq. in 

90 deg. C 

60 deg. C 

7W 

7002 

4" x 6" x .75" 

150 sq. in 

90 deg. C 

60 deg. C 

9W 

7003 

4" x 8" x .75" 

200 sq. in 

90 deg. C 

60 deg. C 

11W 


Available from 



FERRIS BROS. PTY. LIMITED 


SYDNEY XF022I. MELBOURNE 42 3141.BRISBANE 56 0102. NEWCASTLE 61 5071. WOLLONGONG B 1922. CANBERRA J 156 
TOWNSVILLE 3444. ROCKHAMPTON 4041. ORANGE 50IQ. INTERSTATE DISTRIBUTORS: S.A.: Radio Electric Wholesalers. W.A 
Tedco. TASMANIA: W. & G. Genders, Hobart, Launceston, Burnie, Devonport. 
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SCIENTIFIC 
NEWS—cont. 

When the required amount of energy 
has been dispensed, the process is auto¬ 
matically stopped. 

[English Electric Co. Ltd., Queen’s 
House, Kingsway, London, W.C.2, Eng¬ 
land.] 

Acoustic Foam 

A NEW type of plastic foam has 
very low sound-reflectivity due to 
its open cellular structure. A sheet only 
one centimetre thick has a reflection 
factor as low as 3 per cent at 3,2000 
cycles per second. The minimum reflec¬ 
tion curve lies between 1,800 and 4,800 
cycles per second. 

This foam sheet can be used to con¬ 
fine noise such as that produced by 
motors or fans to a restricted area. It 
can also be used to reduce sound re¬ 
flection in rooms, while a special 
“toothed” form is available to match 
the acoustic impedance of loudspeaker 
cabinets, etc. 

Flat material is manufactured in 
sheets of 100 by 100 and 100 by 200 
centimetres in various thicknesses and 
the toothed variety in tiles 50 by 50 
centimetres. 

For acoustic ceilings, the flat material 
is available with a coating of polyvinyl 
chloride. This displaces the minimum 
reflection curve to frequencies between 
1,100 and 1,200 cycles. 

[N. V. Hollandse Draad en Kabel- 
rabrik, Hamerstraat 2-10, Amsterdam, 
Holland.] 

Foam TV Tape 

T V and radio maintenance men will 
find a new plastic foam tape, now 
jelling in Australia, a handy item in 
heir work box. 

Known as the Bear No. 404 Plastic 
roam Sealing Tape, it consists of polye- 
helene foam plastic laminated to a 
iigh strength rope paper backing which 
ncorporates a firm bond high tack ad- 
lesive. 

The adhesive is protected by an easy 
.0 remove paper interliner and the tape 
s fixed in position by stripping back 
he interliner and applying firm finger 
)ressure to the plastic foam. 

It can be used as a gasket around 
elevision tubes where protection against 
'ibration and dust is vital. 

It provides a first-rate seal and has 
deal vibration and shock resistance 
characteristics. 

[Behr-Manning (Aust.) Pty. Ltd.] 

Wiring "Gun" 

T HREADING wires through lengths 
of conduit can be a problem. A 
lew equipment introduced into the U.K. 
jy Explosive Power Tools Ltd., Hope 
Itreet, Dukinfield, Cheshire, offers a 
jossible solution to this problem. 

The equipment comprises a steel cyl- 
nder. filled with 4Hb of liquid carbon 
lioxide, fitted with a simple release 
nechanism and a means of correcting 
o Hn, or £in or lin diameter conduit. 

In use a special bobbin containing 
ip to 300ft of high tensile nylon line 
s inserted into the conduit, with a 
hort length of the line protruding. 

The connection to the conduit traps 
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the end of the line, and the gas is used 
to blow the bobbin through the conduit, 
trailing the nylon line behind it. 

Rate of passage through the conduit 
can be controlled by the operator, and 
it is claimed that curves and distorted 
conduits can be satisfactorily traversed. 

The nylon line is then used as a draw 
line for the wires to be inserted, if 
necessary a heavier nylon line being 
pulled through first. 

The equipment may also be used to 
clear blockages in the line prior to run¬ 
ning the bobbin through. 

Complete operating costs are claimed 
to be less than a penny per yard run 
of cable, the retail price of the equip¬ 
ment is £42 sterling and it is known as 
the Rapid-Dasenmax Jetline. 

Electronic Canary 

A N electronic canary recently won a 
prize for three scientists of the 
British Coal Board in a safety competi¬ 
tion sponsored by the European Coal 
and Steel Community. Reporting on 



In this British "Artie" 2Kw electronic 
oven, frozen pre-cooked food becomes 
a piping hot meal in just 45 seconds. 
The oven cavity is of aluminium, with 
stainless steel door, and measures 
14in high, 17iin wide and 75-i#n 
deep. The manufacturer claims that 
there is no loss of moisture and no 
loss of flavour with electronic re¬ 
heating. 

the invention in the “Science and In¬ 
dustry” program, in the B.B.C. General 
Overseas Service, science correspondent 
Nick Lloyd said that it would do the 
job just as well as the live canaries 
which miners had been taking down 
the pits for decades to warn them if 
dangerous concentrations of carbon 
monoxide were forming. The electronic 
canary weighs only twenty-one pounds, 
and not only detects the presence of 
gas, but records the concentration on a 
meter, flashes a red light when a danger 
level is reached and gives audible warn¬ 
ing. 
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POOLED 

SOLDERING . 
INSTRUMENTS 

SAFETY APPROVED IN 
ALL STATES 

NO TRANSFORMER REQUIRED 

Models For all volt ranges 

6/7V to 230/250V. 

Now made in Australia 





ILLUSTRATED L64 3 / 16 ” Bit Model 
operating in protective Shield — 
Complete with accessories—L700 
Constant temperature performance 
for sound and durable joints. 
Specialised tools for Radio and 
Electronics Equipment. 

Further information from 

ADCOLA PRODUCTS 

PTY. LID. 

420 ST. KILDA ROAD, 
MELBOURNE. S.C.2. BM2441. 

Distributors for N.S.W.: 

JACOBY, MITCHELL & CO. PTY. LTD., 
469-475 Kent St., Sydney. Tel.: 61-8411. 
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A DISTORTION, NOISE 
AND MILLIVOLTMETER 


S OME months ago, in the October, 
1961, issue, we described an audio 
Millivoltmeter. This instrument was de¬ 
veloped to enable direct output measure¬ 
ments to be made on microphones, pick¬ 
ups, tape heads and other devices in 
which low voltages are present. 

It also enabled signal - to - noise 
measurements to be made on amplifiers 
and other audio equipment, since it 
featured nine voltage ranges covering 
90 dB of scale ratios in 10 dB steps. 
The frequency response was quite flat 
over the whole audio spectrum and 
beyond, while the instrument noise and 
hum was negligible. 

This instrument has proved to be very 
successful and is an invaluable piece of 
gear to have around when dealing with 
audio equipment. However, it is only a 
voltage measuring device and, therefore, 
can only supply some of the information 
required when one is investigating such 
equipment. 

DISTORTION 

The harmonic distortion of a piece of 
equipment is one important aspect of 
performance, for instance, which the 
millivoltmeter cannot indicate directly. 
How, then, is harmonic distortion to be 
measured or evaluated? 

Years ago one simply looked at the 
output waveform of the device in ques¬ 
tion on an oscilloscope. If it resembled 
the input waveform fairly closely the 
inference was that the device had a 
sufficiently low harmonic distortion. 

By making this observation with a 
sine-wave input, for instance, it is pos- 


ParS One 

Here is our latest audio mea¬ 
suring instrument — a Dis¬ 
tortion, Noise and Millivolt¬ 
meter. We imagine that it 
will be of considerable 
interest to those of our 
readers concerned with audio 
equipment design and service, 
as it permits the evaluation 
of many aspects of equipment 
performance. Harmonic dis¬ 
tortion is measurable down to 
less than 0.1 per cent, signal- 
to-noise ratios of up to 90dB 
may be redd, and readings of 
voltages from microvolts to 
tens of volts may be carried 
out over the complete audio 
spectrum. 


sible to observe visually in the output 
the presence of lower-order harmonics, 
if these are present in reasonable 
amounts. Most observers can detect 
second or third harmonic distortion if 
the harmonics concerned are more than 
about fiive per cent of the total output, 
in practice. 


This evaluation technique 
may still be used of course, 
but it is often of very little 
value. Many pieces of mod¬ 
ern audio equipment would 
be regarded as definitely 
“faulty” if they exhibited 
harmonic distortion factors 
of more than about 0.5 per 
cent. Much low-level equip¬ 
ment is designed nowadays 
to have a distortion factor of less than 0.1 
per cent! 

How much help is the “CRO inspec¬ 
tion” technique going to be in the 
measurement of such distortion factors? 
None at all, obviously. Thus other 
methods must be found which are cap¬ 
able of greater accuracy. 

One way of performing an accurate 
measurement is by using a Wave 
Analyser, which is effectively a milli¬ 
voltmeter coupled to a highly selective 
tunable filter. By using it to measure 
all frequency components present in the 
output signal of the device in question 
an accurate measurement of each indi-1 
vidual harmonic may be made. 

HIGH COST 

Such an instrument is usually very 
costly, due to the special high-selectivity 
filter required and the high stability of 
the beat oscillator necessary to work in 
conjunction with it. In addition, al¬ 
though extremely versatile, it is rather 
tedious and time-consuming to operate. 
Economically and operationally, there¬ 
fore, it is scarcely a popular instrument. 

The more popular way of making har¬ 
monic distortion measurements is by 
using a “fundamental rejection” Distor¬ 
tion Meter. The measurement is made 
in the following manner: 

A pure sine-wave signal of desired 
frequency is fed into the device under 
test. The output signal of the device is 
then fed into the instrument, which com¬ 
prises a tunable “reject one frequency” 
filter followed by a millivoltmeter. With 
the rejection filter temporarily discon¬ 
nected, the voltmeter section is adjusted 
to read full-scale (marked 100 per cent) 
on the TOTAL output signal. 

The rejection filter is then connected 
ahead of the metering section and the 
rejection frequency adjusted to be the 
same as that entering the device under 
test. The original test frequency com¬ 
ponent in the output of the device is 
then prevented from reaching the volt¬ 
meter section of the instrument. 

Any other components in the output 


Here is our new instrument, built 
into a standard large instrument IJ 
cose. The frequency dial is made !; 
equal in size to the meter, to ]> 
balance the panel. A chromed 
carrying handle completes the 
unit. The circuit appears on 
the opposite page, being the 
combination of our existing 
millivoltmeter with a new fre¬ 
quency selective filter system . jt 
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signal will pass straight through, how¬ 
ever, and will register on the meter as a 
percentage of the total output signal. 
This is usually taken as the “distortion 
factor” of the device under test, even 
though it will include any hum or noise 
present, along with the distortion-product 
harmonics. 

Harmonic distortion measurements j re 
ersily carried out on this type of instru¬ 
ment 'and its readings, while not as 
explicit as those made by a Wave 
Analyser, are generally sufficiently accu¬ 
rate for most applications. Its usefulness 
may be extended, too, by connecting an 
oscilloscope to the metering circuit and 
observing the nature of the other-than- 
fundamental components being 
measured. 

EASILY SEEN 

The presence of hum, noise and the 
order of the predominant harmonic can 
be observed readily enough. 

Some time ago, realising that a dis¬ 
tortion measuring instrument of this 
type would probably help many of our 
readers, we investigated the possibility 
of describing one as a project. The re¬ 
sults of our investigations appeared in 
June-July 1959, where we described a 
Distortion Meter which operated at any 
of four predetermined frequencies. 

This instrument was quite successful, 
providing useful harmonic distortion 
measurements. However, its versatility 
is rather limited, operating as it does on 
only four spot frequencies. 

Recently, having described the Milli- 
voltmeter, we wondered whether it 
could be combined with the 1959 Dis¬ 
tortion Meter to form a combined audio 
measuring instrument. Such an instru¬ 
ment, we reasoned, would be useful, as 
it would be able to perform a great 
many audio measurements when used 
with a CRO and an audio generator. 

Such an instrument would also be 
economical, because the circuitry of the 
Millivoltmeter would replace the meter- 
ling section of the distortion meter cir¬ 
cuitry. The one measuring circuit would 
serve all purposes, obviating costly dup¬ 
lication. 

NOT SUITABLE 

When we further investigated the 
matter, we concluded that the type of 
fundamental-rejection circuitry used in 
the 1959 instrument was not really the 
most desirable. Its restricted spot-fre¬ 
quency operation ' would limit the ver¬ 
satility of a combined audio instrument 
too much. A circuit, which could tune 
to any audio frequency, would be pre¬ 
ferable. 

A number of circuits exist which pro¬ 
vide tuneable rejection over the audio 
'spectrum, examples being the “Parallel 
T” and the “Wien Bridge” circuits. 
These circuits were, in fact, examined 
rvhen the 1959 instrument was develop¬ 
ed, but were discarded in favour of the 
‘Bridge T” circuit because they do not 
Provide a sufficientlv sharp rejection 
notch” in their usual form. 

Because these circuits tend to attenu¬ 
ate the lower harmonics of the signal 
ueasured, besides rejecting the funda- 
nental, they give inaccurate distortion 
eadings. 

When we were considering the matter 
•ecently, however, in the light of more 
ecent experience, we recalled that there 
s a recognised way of “sharpening” the 
•ejection of such circuits. This is to 
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Your ears will tell you that the Rola Stereo Master 
outstanding loudspeaker. 

Tailored to meet the requirements of the audiophile who seeks maximum 
performance at a reasonable cost, the Rola Stereo Master Model 12PX more 
than holds its own with loudspeakers selling for twice its price. The Stereo 
Master Model 12PX has everything — extended frequency range, negligible 
distortion, excellent transient response and adequate power handling capacity 
— to be looked for in a top-grade loudspeaker. 

Listen to the Stereo Master Model 12PX. You , ll marvel at its fine "bass", 
smooth "middle" and clean "top", and appreciate its overall liveliness due 
to its excellent transient response. Its Rola-designed triple cone ensures that 
it covers smoothly the frequency range from 45* to 12,000 cps, yet it can 
handle 20 watts of peak power with negligible distortion. 

Its 15-ohm voice coil will match standard high-fidelity amplifiers. Further, 
the design of the Stereo Master Model 12PX is such that it will give good 
bass response when mounted in a conventional open-back cabinet — a vented 
enclosure is not essential. 

Here are the specifications of the Rola Stereo Master Model 12PX, the 
loudspeaker you'll be proud to own: 

SPECIFICATIONS 

Power Handling Capacity 
Diaphragm: 

Fundamental Resonance 
Frequency Response 
Voice Call Impedance 
Air Gap Flux Density 
Total Gap Flux 
Principal Dimensions: 

Overall Diameter of Diaphragm Housing 
Diameter of Baffle Opening 
Diameter of Voice Coil 
Depth from Pad Ring to Rear 


20 watts Peak 


50 cps 

45 cps — 7 * 12 kc 
15 ohms at 400 cps 
12,800 Gausses 
87,000 Lines 

12 3 /32" 

10 %" 

VA" 

4 3 /," 


ROLA 




ROLA COMPANY (AllST.) PTY. LTD. 

THE BOULEVARD, RICHMOND, E. 1, VICTORIA. TEl.s 42-3921 
CaITEX HOUSE, KENT STREET, SYDNEY, N.S.W. TEL.: 27-4147 
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apply negative feedback around the re¬ 
jection circuit. 

This being the case, we reasoned, 
surely a combined instrument coupling 
such a tuneable distortion measuring 
section of this type with the Millivolt- 
meter would be feasible? We set about 
to find out, and the instrument described 
on these pages is the result. 

The full circuit of the Millivoltmeter 
is incorporated, with a few minor changes 
which will be explained later. To it has 
been added a Wien Bridge distortion 
measuring circuit tuneable over the audio 
spectrum in three ranges, and input level 
control circuitry which enables signal-to- 
noise ratios measurements to be carried 
out more conveniently than before. 

OPERATION EXAMINED 

Let us now examine the operation of 
the circuit, knowledge of which will help 
considerably in getting to use the instru¬ 
ment proficiently and to its full capabili¬ 
ties. The distortion measuring section 
should perhaps claim our attention first, 
if only because it will be least familiar 
to most readers. 

In Figure 1 we see the familiar Wien 
network, much used in audio oscillator 
circuits. At a frequency Fo, determined 
by the values of the capacitors and resis¬ 
tors, this network has the following trans¬ 
fer characteristics: 

(a) The voltage across the output is in 
phase with that across the input. 

(b) The output voltage is exactly one- 
third that of the input voltage. 

At frequencies other than Fo, the out¬ 
put voltage falls in amplitude from its 
value at Fo, and also changes in phase. 

In other words, this circuit exhibits a 
minimum transfer attenuation at Fo, 
along with minimum or in fact zero 
phase shift. 

How is this network used to REJECT 
one frequency? To understand this, refer 
to Figure 2. 

Here the network is connected between 
mode and cathode of a triode valve. The 
valve is connected in what is termed 
“split load” configuration, part of the load 
impedance (here resistive) being connect¬ 
ed from the cathode to earth. 

AT CATHODE 

As far as the part of the load across 
the cathode is concerned the valve be¬ 
haves similarly to a cathode follower. 

Thus, the voltage developed across the 
cathode resistor is approximately equal 
to that at the grid of the valve, and is 
in phase with it, being designated as 
minus E. 

The voltage across the anode section 
of the load, however, depends upon the 
^alue of the load itself. In the circuit 
with which we are dealing, the load is, 
in fact, adjusted so that the signal volt¬ 
age appearing across the anode load is 
exactly TWICE that at the cathode. It 
s also opposite in phase (or rotated 180 
degrees) with respect to the grid and 
jathode signal voltage, according to 
lormal valve action. 

The total input voltage applied to the 
Wien network is thus equal to 3E, as 
ts lower terminal is minus E with re¬ 
ject to earth and its upper terminal is 
plus 2E with respect to earth. 

At a frequency Fo determined by the 
network constants, the output will be 
xpial to one-third of this input, and in 
)hase with it. Thus, at Fo, the voltage 
across the shunt resistor “R” of the 
letwork will have a magnitude E, with 
the upper end of the resistor positive 
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This circuit, that of the well-known 
Wien network, is normally used to 
transfer a single frequency. When 
used in the circuit below, however, 
it has the opposite effect. 



FIG. 2 
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The effect of negative feedback. 
Note that the fundamental rejection 
notch is sharpened, so that the 
harmonics which are to be measured 
are not attenuated. 


with respect to the lower end. 

But the lower end of the network, 
and hence also of the resistor, is at 
minus E potential with respect to earth 

-at ALL frequencies over the band of 
interest. Thus, at the frequency Fo, the 
circuit shown has ZERO OUTPUT 
voltage with respect to earth, and is 
able to perform the required fundamen¬ 
tal-rejection function. 

At frequencies other than Fo the cir¬ 
cuit will have an output close to minus 
E, most of the signal being transferred 
via the lower components in the net¬ 
work. The whole circuit then behaves 
similarly to a cathode follower. 

This circuit will obviously attenuate 
the fundamental component of a signal 
if its rejection frequency Fo is made 
equal to the fundamental frequency. 
However, as was stated in the preamble, 
the circuit as it stands has an insuffici¬ 
ently sharp “notch” for accurate distor¬ 
tion measurements; it tends to attenuate 
the very harmonics that we desire to 
measure. 

FEEDBACK IMPROVES 

As was also mentioned in the pre¬ 
amble, this effect can be offset by apply¬ 
ing negative feedback around the circuit. 
Figure 3 shows the effect of negative 
feedback, which simply “sharpens” the 
rejection notch. 

The curves shown in Figure 3 are not 
drawn to scale. They merely show the 
way in which negative feedback improves 
the behaviour of the circuit. The notch 
of a distortion meter need not be as 
sharp as that shown by the full curve: 
all that is required is really performed 
by the dotted curve, which results in 
negligible attenuation of the harmonics. 

In practice, to achieve even this de¬ 
gree of sharpness, a fair amount of nega¬ 
tive feedback must be applied. If you 
now turn to the final circuit of our new 
instrument you will see that this has 
been provided. 

Let us examine the circuit progres¬ 
sively, however, and start from the input 
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Here is the frequency dial of the distortion meter, reproduced full size . The 
paper dial scale is larger than the outside of the marking, to match the meter , 
The "SET " mark at the clockwise limit of rotation is to allow the cursor to 
be aligned on the capacitor shaft. 
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Please use Part No. when ordering 


Size 

3 ohms 

Part No. 

IS ohms 

Type No. 

Nominal 

Assembled 

Speaker 

Resonance 

(C.P.S.) . 

High 

Frequency 

Response 

(C.P.S.) 

Peak 

Power 

Handling 

(Watts) 

Mounting 

Hole 

Centres 

(inches) 

Max. 

Depth 

(inches) 

2' 



50088 

2HB 

400 

3500 

0 35 

Nil 

}•! 

2y< 

—- ■ 


50001 

275JB 

350 

3500 

0-50 

Nil 

1 Vi 

3" 

50002 


50003 

3LA 

240 

5000 

2 

3 T /« P CD. 

.114. 

4" 

50068 


50069 

4LB 

180 

6000 

3 

4 1,1 P.C.D. 

1% 

4" 

50006 


50007 

40A 

180 

5000 

3 

41/; P.C.D. 

i j/; 

5'//' 

50008 


50009 

525MA 

135 

5000 

4 

5 Vx P.C.D. 

ns 

5 Vi’ 

50010 


S0011 

5250A 

i 135 

5000 

4 

5 Vi P.C.D. 

2'/a 

6' x 4" 

50018 


50019 

64MA 

.. 135 

5000 

4 

4% x 3y 8 

Jli. - 1 

6“ x 4' 

50020 


50021 

640A 

135 

5000 

4 

4 s /a x 3 s/ a 

U 1 

6 >/ 2 " 

50012 


50013 

6MA 

125 

6500 

5 

6 ,» P.C.D. 

2JL — I 

6'/r 

50014 


5001S 

60A 

125 

6500 

5 

H, P C.D. 

218 

7- x 5“ 

50022 


50023 

75MA 

115 ' 

5000 

7 

4 14 X 4 u 

7 ft 

7" x 5” 

50024 


50025 

750A 

115 

• 5000 

7 

4 W x 4 i* 

2 12. ... 

8" 

50028 


50029 

80A 

115 

' .,8500 

8 

7 Vx P.C.D. 

3 

8" 

50077 


50033 

8TA 

115 

8500 

8 

7 Vi P.C.D 

3% 

8" 



50071 

8TA 

80 

8500 

8 

7 Vx 

3 Vi 

9" x 6" 

50034 


50035 

960A 

115 

7500 

8 

6A x4s/ # 

. TJl 

9' x 6' 

50038 


50039 

96TA 

115 

6500 

8 

6 & X 4*/a 

3% 

12” 

- A 


50113 

12TA 

55 

6500 

to 

11 Vi P.C.D. 

5 

TT 

— M. 


21567 

12PQ 

67 

6500 

15 

11 Vi P C.D. 

5 Vs 

TWIN CONE SPEAKERS : 




8" 

~i~ 


50081 

8TAX 

80 

12000 

8 

7'/x 

3 Vi 

9" x 6” 

-site 


50111 

96TAX 

70 

12000 

8 

6 ft x 4 s/ a 

3% 

12" 

— 


50112 

12TAX 

55 

12000 

10 

11 Vi P C.D. 

5 

LOW FREQUENCY 

SPEAKERS 





r x 6" 

—-... / .. 


50123 

96TA 

70 

5000 

8 

^ & x 4 s/a 

3Vi i 

12* 

— 1 


20928 

12PQ 

55 

3500 

15 

11 Vi 

5 Vi 

HIGH FREQUENCY SPEAKERS: 




6“ 

— 


50122 



12000 

5 


2 \i 

RADIAL 

BEAM DUO-SPEAKER 

COMBINATION . 




ii" x2'/j’ 

— 


21188 


575 

T2000 

23 

11 Vi 

7 '/ 4 


* These speakers may be coaxially mounted using 1 bracket 34975 and 4 packing pieces 22400. 


Distributed by major radio wholesalers throughout Australia. Ask also 
for your copy of comprehensive Technical Data sheet, or write to 

Manufacturers Special Products Pty. Ltd., 

47 York Street, Sydney. M48g 
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If it is years old, it is not as good as a new M.S.P. Hi-Flux speaker. 
How often is a set repaired with no further thought given to the speaker 
so long as it makes a tolerable sound. The new full range of M.S.P. 
Hi-Flux Speakers is the best you can use for all replacement purposes. 
Select from the types shown below and EXPECT better performance. 


HAVE A FULL RANGE OF SPEAKERS SUIT¬ 
ABLE FOR ANY REPLACEMENT PURPOSE 



















































terminal. From this terminal the signal 
first passes to the function switch, which 
determines whether it passes direct to 
the metering circuitry (in the top posi¬ 
tion, marked “Millivolts”) or via the 
calibration and distortion measuring 
circuitry. 

If a distortion measurement is to be 
made, the switch must first be turned to 
the “Calibrate” position. The input is 
then connected across the “Cal” poten¬ 
tiometer, and the metering circuitry is 
connected to the moving connection of 
the same potentiometer. 

The range switch of the metering 
circuitry, which is the one tapping along 
the cathode load of the 6CW4 valve, is 
turned to a convenient range to indicate 
the total input signal. For reasons men¬ 
tioned later, this range will usually be 
the “1 volt” range and regarded as repre¬ 
senting 100 per cent. The calibrating 
control is then adjusted so that the total 
signal to be measured registers as a 
FULL SCALE reading. 

THIRD POSITION 

The function switch is now turned to 
the third position, marked \Dist.” In this 
position the* metering circuit is connected 
to the output of the fundamental-rejec¬ 
tion circuit. This circuit, in turn, is 
permanently fed with signal derived 
from the “Cal” pot—via a preset pot 
marked “Cal Set,” whose purpose is ex¬ 
plained later. 

The rejection circuit uses three valve 
functions, performed by a 12AU7 double 
triode and a 6C4 single triode. The first 
half of the 12AU7 serves as an input 
amplifier stage, and also receives the 
notch-sharpening negative feedback at its 
cathode. 

From this stage the signal passes to 
the second section of the 12AU7, which 
is the split-load valve connected to the 
Wien network. The anode load of this 
stage is variable in part, to allow pre¬ 
cise adjustment of the 2:1 anode-cathode 
signal voltage ratio, and is the panel 
control marked “Balance.” 

The Wien network itself is quite 
similar to that used in our audio genera¬ 
tors. It employs a two-gang 12-450 pF 
variable capacitor (insulated from earth) 
to provide the two “C” components, 
which are thus variable via the tuning 
dial on the front panel of the instru¬ 
ment. 

FREQUENCY RANGES 

The resistance components in each 
section of the network comprise two 
elements in each case. In each section 
there is a range switch, which selects a 
suitable frequency-range resistor. Three 
ranges are used to cover the audio 
spectrum, there being adequate overlap 
of ranges to ensure that all frequencies 
are included. 

The other element in each section of 
the network is a 5OK variable resistor. 
The two variable resistors are ganged 
together, and are controlled by the front 
panel control marked “Fine Frequency.” 
This control, as the name suggests, is 
used as a fine adjustment of the rejection 
frequency, allowing accurate and easy 
adjustment of the null. 

The four controls associated with the 
rejection circuitry are always manipulated 
until the metering circuitry indicates that 
the fundamental component of the signal 
under examination has been completely 
rejected. This will usually mean that 
they are adjusted for MINIMUM output 


Experimenters- 




You'll find details on page 
64 of the receiver you've 
most surely been waiting 
for. Simple in* design, it will 
open up for you those intri¬ 
guing frequencies between 
30 and 250 Me. AM or FM 
... it doesn't matter. This 
little set will tune them all. 


as indicated by the millivoltmeter cir¬ 
cuitry and, preferably, monitored simul¬ 
taneously on the CRO. 

Since the “Balance” and “Frequency” 
controls are interdependent to a certain 
extent, the rejection process must be 
carried out in a “zero-ing in” fashion. 
The controls are successively adjusted 
until no further reduction in the indicated 
output is possible. 

During the rejection process, the 
metering range switch is turned to pro¬ 
gressively more sensitive positions, to 
enable the null to be clearly and accur¬ 
ately monitored. When the limit is 
reached, the metering circuit will then 
read the harmonic distortion factor. 

Note: It should be fairly obvious that 
the “Cal” control should NOT be touch¬ 
ed once the instrument is switched to 
the “Dist” position, for, if its setting is 
altered, the distortion reading obtained 
will be meaningless. The only sensitivity 
adjustment possible during the distortion 
measurement is via the metering range 
switch, which adjusts in fixed, calibrated 
amounts. 

If, as we mentioned a little earlier, 


the 100 per cent or total-signal calibra¬ 
tion was made on the “1 volt” metering 
range, this range will obviously read 
0-100 per cent distortion. The succes¬ 
sively more sensitive positions of the 
metering range switch will accordingly 
correspond to distortion scales of 0-30 
pc., 0-10 pc., 0-3 pc., 0-1 pc. and 0-0.3 
pc. 

(If another range had been taken for 
the initial calibration, the ranges would 
be altered accordingly. We do not 
recommend the use of calibrating ranges 
higher than 1 volt, however, as the 
internal distortion of the instrument will 
rise, causing error.) 

DIRECT COUPLING 

Following the Wien network, the signal 
passes through a triode amplifier stage 
comprising the 6C4. Direct coupling is 
used here, to reduce the loading on the 
network. Since the network is at the D.C. 
cathode potential of the split-load stage 
with respect to earth, the cathode of the 
6C4 is raised by a similar amount by a 
large cathode bias resistor. Most of this 
resistor is bypassed for AC, but a small 
amount (1.5K) is left unbypassed to 
linearise the valve operation and reduce 
distortion. 

The output of the distortion measuring 
section of the instrument is taken from 
the 6C4 anode, and passes to the section 
of the function switch controlling the 
input to the metering section. 

The notch-sharpening feedback is also 
taken from the anode of the 6C4 valve, 
and passes through the series capacitor 
and 47K resistor to the cathode of the 
first stage. The 0.1 mfd capacitor has 
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Precision Vernier drive 
gives smooth , positive 
10 to 1 reduction , 

I" shaft to I" drive. 
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Insulated flexible coupling. 
High impact polystyrene 
couplings. 

Everlasting nylon suspension , 
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LATEST REFERENCE MANUAL OF TRANSISTOR CIRCUITS 


Chapters include: 

• The Junction Transistor 

* Semiconductor Diodes 


* New Techniques • Characteristics • Basic Circuits 
* Practical Circuit Designs 


This new manual of transistor circuits has been prepared by 
Mullard engineers as. an up to date and readable volume which 
will be of use and interest to technicians, service engineers, junior 
designers and students of electronics. 

It has a page size of 8!4" x 5 Vi’ and describes more than 60 
circuits - over 30 of which are being made available for the first 
time - including both domestic and industrial applications 


P 

■ n 


Mullard-Australia Pty. Ltd., Box 2118 G.P.O. Sydney 


Please send me.copies of "Reference Manual 

of Transistor Circuits" for which I enclose . 

remittance, being 15/— per copy plus 1/5 postage. 

Name . 

Address.. 



MULLARD-AUSTRALIA PTY. LTD., 35-43 CLARENCE ST., SYDNEY, BX 2006 & 123-129 VICTORIA PDE„ C0LLINGW00D, N,5, VIC. 41 6644 

Associated with MULLARD LIMITED, LONDON MT1IO 
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been selected to provide a small amount 
of low-frequency gain correction over the 
distortion measuring section, and should 
not be altered in value. 

The negative feedback around the dis¬ 
tortion circuitry not only sharpens the 
rejection notch. It also improves the 
frequency response and stabilises the 
gain. 

To ensure that the overall gain of the 
distortion measuring circuitry is exactly 
unity as far as the harmonics of the 
rejection frequency are concerned, the 
input to the first stage is provided with 
a pre-set tab potentiometer marked “Cal 
Set.” This potentiometer is mounted on 
the back of the instrument chassis, and 
is adjusted through a hole in the rear 
of the case. 

"CAL. SET" CONTROL 

When the instrument is completed, this 
control is adjusted in the following 
manner. In the “Calibrate” position of 
the function switch, an audio generator 
is connected to the input of the instru¬ 
ment and the calibrate and meter range 
controls adjusted to produce a full scale 
indication on the meter. 

The function switch is now turned to 
the “Dist” position, and the frequency 
controls adjusted to reject a convenient 
frequency. The input generator is then 
adjusted to feed TWICE this frequency 
into the instrument, corresponding to the 
second harmonic of the rejection fre¬ 
quency. 

The tab potentiometer may now be 
adjusted until the reading on the meter 
is equal to 0.97 times full scale. This 
figure, corresponding to a slight amount 
of second harmonic attenuation, has been 
selected because it results in the most 
accurate total harmonic distortion read¬ 
ings in the majority of practical meas¬ 
urements. 

The measuring section of the instru¬ 
ment is very similar to the October, 
1961, Millivoltmeter. It differs from ths 
earlier circuit in only two ways. 

Firstly, the variable gain feature has 
been omitted, as relative measurements 
requiring variable sensitivity mav now 
be performed on the centre position of 
the function switch, using; the “Cal” 
potentiometer. Signal-to-noise ratios, 
gain measurements and the like can all 
be made in this position, a decibel scale 
being provided on the meter as before. 

FEEDBACK CIRCUIT 

The neon lamp previously used to 
indicate the “calibrated” condition of 
the millivoltmeter has been retained, but 
is now simply a pilot lamp. 

The second change to the measuring 
circuitry involves the stabilising feed¬ 
back associated with the final stage. In 
the earlier design, the two feedback cir¬ 
cuits of the amplifier were interlocking. 
However, an astute reader has drawn 
our attention to the fact that separate 
loops provide greater overall stability 
than interlocking loops, and we have 
changed the design accordingly. The 
final stage now has negative current feed¬ 
back via the unbypassed cathode resis¬ 
tor. 

The millivoltmeter circuitiy comprises 
four stages. The first stage is a cathode 
follower using a 6CW4 nuvistor, to pro¬ 
vide a high input impedance. This stage 
has a tapped load connected to the 
metering sensitivity switch, which pro¬ 
gresses in steps of lOdB. 

The next two stages, employing two 
Z729/EF86 valves, comprise a two- 
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stage feedback amplifier. High stability 
anode loads and the use of considerable 
negative feedback extend the frequency 
response and gain stability. A pre-set tab 
potentiometer adjusting the feedback 
allows the gain of the millivoltmeter to 
be adjusted and calibrated against a 
source of known voltage. This control 
is adjusted through a hole in the rear 
of the case, similar to the distortion 
calibration potentiometer. 

From the second Z729 the signal pro¬ 
gresses to the output stage, incorporating 
a 12BY7 valve as a pentode amplifier. 
It then passes to the meter rectifier cir¬ 
cuit, and finally to the meter itself. A 
second pole of the range switch alters 
the value of the meter multiplier resist¬ 
or to obtain precise lOdB steps between 
ranges. 

Also connected to the 12BY7 anode 
is a series network wired to a panel 
connector, marked “CRO.” If an oscil¬ 
loscope is connected to this socket, it will 
indicate the output of the millivoltmeter 
amplifier. 

In distortion measurements the obser¬ 
vation of the output on the CRO allows 
one to determine whether the null has 
been properly reached, and also whether 
part of the residual signal is hum, noise, 
etc. It thus allows the distortion read¬ 
ing to be accurately interpreted. 

For all other measurements, the CRO 
may be used to examine the signal being 
measured. In fact, the millivoltmeter 
amplifier becomes a calibrated CRO ver¬ 
tical preamplifier, extending the sensitiv¬ 
ity of the CRO greatly for the observa¬ 
tion of small signals. 

C.R.O. FACILITY 

Incidentally, readers possessing the 
October. 1961, Millivoltmeter may care 
to extend its usefulness by adding the 
same CRO output facility. It, too, will 
serve admirably as a CRO preamplifier. 

The final section of interest in our 
new instrument is the power supply cir¬ 
cuitry. This is very similar to that used 
in the October, 1961. instrument, and 
employs two OA211 or AS3 silicon di¬ 
odes in a full-wave circuit. The last two 
stages of the instrument operate from the 
rectifiers via a filter choke and filter 
circuit, while the earlier stages are sup¬ 
plied by a 250-volt gaseous regulator 
circuit using an OA2 and an OB2. 

In an instrument of this type, plenty 
of supply decoupling must be provided 
to guard against low frequency instabil¬ 
ity. Thus the earlier stages are supplied 
via moderately large isolating resistors 
and bypassed with 50 uF electrolytic 
capacitors. 

Finally, note the 4.7 ohm resistor in 
series with the heater of the 12AU7 
valve. This reduces the heater voltage 
on the valve, to reduce the hum injected 
from heater to cathode. During the 
measurement of very low distortion fac¬ 
tors, a few microvolts of hum appearing 
at the first stage could upset the reading. 

Using the reduced heater voltage, the 
hum is quite small. The overall distor¬ 
tion and noise of the instrument is also 
quite small, with the result that the total 
residual distortion of the instrument (un¬ 
weighted) is only 0.06 per cent. 

(To be continued) 


STEREO TAPE RECORDER 

Note that in the schematic diagram 
of the Stereo Tape Recorder, the pin 
numbering of V2 belongs to V6 and 
vice versa in order to coincide with 
the panel diagram. The cathode bypass 
capacitors on the output stages are both 
100 mfd units. 
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THE 

“OXFORD” 

CASE 


£ s d 

MC4 7x4x4 . 17 6 

MCH2 6* x 4* x 2* .. . 19 6 

MC42T Transistor Case 

6* x 4* x 2* . . .. 19 6 

MC5A With Louvred Ends 

9 x 61 x 5*. 1 5 ft 

MC5A Aluminium Chassis 16 6 

MC6 6x6-6 . 1 3 0 

MC61 With Louvred Ends 

6x6x6. 1 5 0 

MC7 10x8x7 . 1 12 6 

MC62 6x6x 2*. 1 0 0 

MC67 12 x. 7 x 6 .... 1 12 6 

MC79 15 x 9 x 7 ... . 2 12 6 

MC81 10 x 10 x 8 ... . 1 15 0 

MC811 12 x 11 x 8 ... . 2 2 6 

MC82A With Louvred 

Ends 13x8x6* . . 2 2 6 

MC82A Al. Chassis .... 146 

MC87A Louvred Ends 

15 x 10 x 8. 2 12 6 

MC87A Al. Chassis .... 176 

MC8A Louvred Ends 

12x6x4* . 1 10 0 

MC8A Al. Chassis .... 13 0 

OXFORD SLOPING FRONTS 

With Full Lift-Out Front 

SF7 7 x 64 x H . 1 5 0 

SF7 Aluminium Chassis . 16 6 

SF79 9 x 6i x 71 .. . . 1 10 0 

SF71 11 x 61 x 71 .... 1 15 0 

SF8 13 x 8 x 8. 2 2 6 

SF9 15 x 9 x 9. 2 10 0 

SF10 18 x 10 x 10 .... 2 12 6 

WITH ONLY SLOPE PANEL REMOVABLE 

SF7A 7* x 7* x 7 .... 1 5 0 

SF79A 9 x 6* x 7* ... . 1 10 0 


Can supply Aluminium Chassis 
with all Cases. 

ALL THE ABOVE PLUS 121 p.c. 
SALES TAX. 

ALL GOODS PLUS FREIGHT. 
SLIGHTLY HIGHER FROM 
AGENTS. 

McKinnon nichollo pty. 

LTD., 

468 Collins St., Melbourne. MB 1440. 

COMMERCIAL SALES, 

143 Stanley St., Sth. Brisbane, 
4-3328; 

GERARD & GOODMAN LTD., 
192 Rundle St., Adelaide. 8-0242; 
HOMECRAFTS (TAS.) PTY. LTD., 
199 Collins St., Hobart. 2-2711; 

MARTIN DE LAUNAY P./L., 
Darby St., Newcastle. B4741. 

MARTIN DE LAUNAY P./L., 
Keira St., Wollongong. 

Manufactured by: 

HEATING SYSTEMS 

PTY. LTD. 

97 MARRIOTT STREET, 
REDFERN, N.S.W. 
69-3764 69-3829 
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stand, c 
tlonal, bl 
tic hous 
hand-grip. 


S472 Duo 
of m n idine 
suitable for 
suspension. 


R474 Studio 
4-cell, omn| 
tional 


DPH Dynai 
metal die 
High or : 
pedance. 


p with 
iragm. 
* im- 


Stereo TO-OV 


stereo cartridge 


PUBLIC AD 

MICROPH 1 


A MICROPHONE FOR EVERY PURPOSE 


AWA carries a complete range of Ronette Crystal 
and ResSo microphones and accessories for you 
every need! 


088/F Filtercell, 
o m n idirectlonal, 
with flexible 

chromium • plated 
suspension. 


GS210 & GS210- 

/L Streamlined 
chrome finish, fil- 
tercell, high or 
low impedance. 


HM7 Hand or 
stand microphone, 
filtercell, robust , 
die-cast housing, Hp 
attractive finish. M 


44 Hand or desk 
mounting, counter¬ 
balanced base, 
ivory plastic hous¬ 
ing. 


R572 & R572/L ( 

Studio type, duo 
coll, omnidirec¬ 
tional, high or 
low impedance. 


RFC5 & RFC5/L. 

Filtercell, semi- 

directional, high 
or low impedance. 


RBH/T Ribbon 
velocity, available 
high or low Im¬ 
pedance. 


B110 Plastic tor- 
pedo form. 


AWA 
RONETTE 
PICKUPS & 
CARTRIDGES 


Wide range p/u 
turnover heads 
type FF2 and 
FF3. Type FF22 
stereo 


Turnover p/u 

cartridge TO- 

284/0V; TO- 

284/P; TO- 

284/T; TO-284/ 

TX; TO-284/PX. 


Marketed and guaranteed by 

AMALGAMATED WIRELESS (AUSTRAL 

® 554 PARRAMATTA ROAD, ASHFIELD. UA0791. @ 167 QUEEN 

O CNR. WILLIAM AND NEWCASTLE STREETS, P 
• 123 MURRAY ST., HOBART. PHONE 3-3836. • 69-71 GEORGE ST 

Available in other states from:— 


TX-88 wide 
range. 


LIMITED 

LBOURNE. MU9161. 
N. PHONE 2-5809 


NEWTON McLaren LTD., ADELAIDE @ CHANDLERS PTY. LTD., BRISBANE. And from leading 


wholesalers. 
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Valves, and the manner of their operation, cause a great deal of confusion among beginners. 
Strangely enough, while admitting their confusion, these same beginners often suggest methods 
by which valve design could be improved. Or is this just another way of asking: Why do they 

do it that way?" 


Recently, we received a query from 
a reader who wanted to know the 
reason for ‘‘beam forming” plates in 
valves such as the 6L6, 6V6, etc. He 
also suggested tying the beam-forming 
plates to the plate to increase the 
power output. As the beam valve is 
so widely used and is of interest to 
many an explanation may assist other 
readers. 

Answer: After the triode valve had 
reigned supreme for many years (in spite 
of certain limitations) the “tetrode” 
(four-element) valve was brought into 
the electronic picture. The new valve 
had a second grid introduced between 
the control grid and plate. One purpose 
of this grid was to act as a screen be¬ 
tween the grid and plate and so con¬ 
siderably reduce the capacity between 
these two elements. This was a big step 
forward as it avoided the necessity for 
neutralisation in radio frequency ampli¬ 
fiers. The new grid is often called the 
“screen grid,” hence the name “screen 
grid” valve. 

SCREEN VOLTAGE 

The screen grid is supplied with a posi¬ 
tive voltage with respect to the cathode, 
but is kept at cathode potential at signal 
frequencies by means of a by-pass capa¬ 
citor. As a result of the positive poten¬ 
tial on the screen, it accelerates the elec¬ 
trons travelling to the plate. 

The screen grid, having a wide mesh, 
allows most of the electrons to pass 
through it to the plate. Also, as a re¬ 
sult of the screen’s being kept at a con¬ 
stant positive potential, the plate is al¬ 
most independent of plate voltage, which 
gives this type of valve a high amplifi¬ 
cation. 

As already stated, the screen grid ac¬ 
celerates the electrons on their way to 
the plate. Some of these electrons, on 
bombarding the plate, dislodge electrons 
from it, giving rise to “secondary emis¬ 
sion.” The screen grid then attracts 
these secondary electrons, particularly 
when the plate voltage swings below the 
screen voltage. This results in lowered 
plate current and reduced amplification. 
Due to this effect, it is necessary to 
operate the plate at a higher voltage 
:han the screen. 

These limitations were not so serious 
when applied to RF valves, but severely 
limited the possibilities of the tetrode 
as a power output valve. In particular, 
:he fact that the plate voltage could not 
be allowed to swing much below the 
screen voltage without introducing seri¬ 
ous distortion, made it an unattractive 
proposition. 

Since the problem hinged on the sec- 
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ondary emission effects, a number of 
methods were used to overcome this. One 
was the “critical distance” technique, in¬ 
volving the spacing between screen and 
plate, another the addition of the “sup¬ 
pressor grid,” and a third the “beam 
forming” system. 

As a result of secondary emission, a 
space charge exists between the plate 
and screen. This may be reduced by in¬ 
creasing the distance between the 
screen and plate until the secondary elec¬ 
trons have not enough energy to reach 
the screen and, instead, return to the 



Fig . 7. Construction of a beam valve. 
Note the beam forming plates and 
wires to concentrate the electron 
beam and reduce screen current . 

(Courtesy RCA.) 

plate. However, if the distance is made 
too great, the primary electrons from 
the cathode may be reversed. There is, 
therefore, a critical distance which satis¬ 
fies the required conditions. Such a 
valve is called a “critical distance” 
valve. 

The critical distance approach suffer¬ 
ed from the disadvantage that the plate 
was spaced at a considerable distance 
from the screen, thus making the valve 
rather large. It also increased the plate 
impedance to an undesirable degree. 

The second method was more success¬ 
ful. This is the addition of a third grid 
between the screen grid and plate, and 
which is maintained at cathode potential. 
As this “suppressor” grid, as it has 
since been called, is negative with re¬ 
spect to the plate, any secondary elec¬ 
trons that would otherwise travel to the 
screen are repelled back to the plate. 

The third approach was to make use 
of the space charge to repel secondary 
electrons. It was reasoned that if the 
space charge could be made of suffici¬ 
ent density, it would repel these second¬ 
ary electrons. 

By placing the plate closer to the 
screen than with the critical distance 
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valve, but at a greater distance than the 
ordinary screen grid type, and at the 
same time concentrating the electron 
stream, it was found that the desired re¬ 
sult could be achieved. 

The concentrated electron stream is 
obtained, in part, by adding two small 
“beam-forming” plates as shown in fig, 1. 
These plates are maintained at the same 
potential as the cathode. In addition, 
each turn of the screen grid is shaded 
from the cathode by a corresponding 
turn on the control grid. This alignment 
of grids causes the electrons to travel 
in sheets to the plate with very few 
striking the screen. 

ELECTRONS REPELLED 

As a result of the elements in the 
beam type valve being so spaced and 
placed, the space charge formed is suffi¬ 
cient to repel the secondary electrons. 
One of the earliest types to use this 
principle was the 6L6. 

By now, our correspondent who asked 
why the beam-forming plates should not 
be tied to the plate to increase power 
output will see the reason why. If this 
were done, we would be back to the old 
tetrode with all its disadvantages, which 
have already been explained. 

By using either the beam or pentode 
system, or, in some cases, combinations 
of these, high efficiency, power sensitiv¬ 
ity, and power output are obtainable 
without difficulty. Whether one or the 
other is used is dictated by requirements 
and personal choice. 

The question, how to reduce 
sparking at switch contacts when a 
DC circuit is switched, is often ask¬ 
ed. This query has arisen on a num¬ 
ber of occasions in the past few 
months, which prompts us to deal 
with it in this issue. 

Answer: Before attempting an ex¬ 
planation it may be a good idea to look 
into the basic differences between a 
“spark” and an “arc.” In general terms, 
a spark is a high voltage and relatively 
low current phenomenon. On the other 
hand, an arc is more of a low voltage 
and high current condition. Both con¬ 
ditions are destructive to contacts be¬ 
tween which they occur. 

Suppose we have a pair of electrodes 
with a gap between them and a high 
voltage source, as indicated in fig. 2. 
Now, if we apply a high voltage across 
the electrodes, a stress will be set up in 
the air molecules and, as the voltage is 
increased, a point will be reached when 
ionisation will take place and a spark 
will jump across the gap. 

The distance the spark will jump is 
mainly a function of the applied voltage 
and the spark will continue so long as 

37 


























professionals—and ama¬ 
teurs—who know what is 
best always use BASF. 
BASF is the choice of the 
A.B.C.. R.A.A.F.. R.A.N., 
Department of the Army, 
Department of Civil 
Aviation and over 100 
Commercial Radio and 
TV Stations! 


Recording Heads Last 


Five Times 
Longer 


with 




TAPE 


Its mirror-finish “LuvitherrrT sur¬ 
face ensures perfect recording 
and playback. BASF is outstand¬ 
ing for its sensitivity, low distor¬ 
tion, excellent frequency response 
and magnetic stability. 

BASF is the result of 27 years 
of uninterrupted research and 
development by one of Europe's 
largest chemical concerns. Every 
spool of BASF tape is flawless— 
truly the magic tape with 
unlimited possibilities. 


BASF Tape is available in all sizes 
in Standard* Long-play and 
Double-play types. White Noise 
Alignment Tape is also available. 



Intersiolc Distributors: 



Australian Distributors: 

MAURICE CHAPMAN & CO. PTY. LTD. 

158 Clarence Street, Sydney. BX5I27 


Protect your expensive magnetic recording head from premature 
wear by using BASF Mirror-Finish Tape. 


The recording head illus¬ 
trated at right shows how 
the gap can become badly 
worn by abrasive action of 
tapes, Exclusive BASF 
Mirror-Finish guards 
against this wear and 
ensures that your recorder 
retains the manufacturer's 
original specifications, even 
after prolonged service. 


MELBOURNE: V, Brull Pty. Ltd, BRISBANE: Chandlers Pty. Ltd, 
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the voltage is high enough. If, for some 
reason the voltage drops below that 
necessary to jump the gap the spark 
will stop. 

Now, let us consider a case where we 
have a low voltage supply, but one cap¬ 
able of delivering a high current. Sup¬ 
pose that the two electrodes are brought 
together and then the process of opening 
begun. A high current will flow between 
the contacts, which will get intensely hot 
at the point of contact, as the area of 
this is reduced, As a result, electrons 
will be liberated from the surfaces. 

As the electrodes are drawn apart, elec¬ 
trons will move from the negative to the 
positive side. Some of these electrons will 
collide with the molecules of air in be¬ 
tween and positive and negative ions will 
be formed. An arc is the result of con¬ 
vection current of electrons and negative 
ions flowing to the positive electrode and 
positive ions to the negative electrode. It 
can be drawn out until the energy being 
dissipated cannot be met by the supply, 
when it will collapse. 

An arc can generate intense light and 
heat and has practical uses in welding 
and as a source of illumination for 
searchlights and motion picture projec¬ 
tors. Practical voltages may be as 
low as 25 and the current from around 
75 amps upwards. 

IN PRACTICE 

So much then for preliminaries. We 
may now proceed with our investiga¬ 
tion into the prevention of these phe¬ 
nomena between switch contacts, remem¬ 
bering that one or both will be present 
in varying degrees whenever contacts are 
opened or closed. 

For the purpose of illustration, sup¬ 
pose that we have a DC source of 300 
volts or so, across which is a load in 
series with a pair of switch contacts, as 
indicated in Fig. 3. To begin with, we 
will assume that the contacts are already 
closed. On opening, without any pro¬ 
tection, arcing will occur, as described 
earlier, 

Let us see what happens if a capaci¬ 
tor is placed across the contacts, initi¬ 
ally, the capacitor will be discharged, as 
it is short-circuited by the closed switch. 
At the precise moment the contacts be¬ 
gin to open the capacitor will appear as 
a very low parallel impedance, and no 
voltage will appear between them. The 
capacitor will charge eventually but by 
this time the contacts will be well apart. 
In this manner the contacts are protected 
on opening. 

Consider now, the closing operation 
of the contacts without anything across 
them. Just at the moment before the 
contacts actually touch, a spark will jump 
across, in accordance with the pheno¬ 
menon previously described. The distance 
which the spark will jump is determined 
by the supply voltage but the intensity, 
and hence the damage to the contacts, 
will be governed by the total resistance 
of the circuit. 

What can be done to protect the con¬ 
tacts in these circumstances? Frankly, 
not very much although, fortunately, this 
is generally the lesser of the two evils. 
Provided it is not aggravated it is not a 
serious problem at moderate voltages. 

Unfortunately, the addition of a 
capacitor to reduce arcing on opening, 
does aggravate the closing condition. 
When the contacts are open, the capacitor 
will be charged to the value of the supply 
voltage. Just before the contacts close 
a spark, as already described, will jump 
the gap between them. But now, instead 
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SWITCH 
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CAPACITOR 
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SWITCH 
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300V 


jj Introducing 
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2 TRANSISTOR! 


INTER-PHONE 
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of being limited in intensity by the im¬ 
pedance of the supply and load in series, 
as before, it will discharge the capacitor, 
which has a very low internal imped¬ 
ance. 

The result is a spark of much higher 
intensity, with consequent increased dam¬ 
age to the contacts. So what we save on 
the opening cycle we may well lose on 




2 Transistors, 45mW 
output uses 
I BL-006P Battery 

(Eveready 216) 

Complete with battery, wire 
and installation instructions, 
Dimensions 4" x 2^" x I 1-8" 

Price only I6 r \5' m 

Complete. Plus 3/- post. 

Special Purchase of 

RONETTE 

MONO. 0V CRYSTAL 
CARTRIDGES 

these cartridges will fit Collaro 
B.S.R. and most players and 
changers 

Normal price 55/3 

Soecial Price While They Last 


Fig. 3. A capacitor across a pair of 
contacts (a) will protect these during 
the opening cycle, but may damage 
them during , the closing cycle . The 
addition of a series resistor (b) will 
help to minimise this problem. 

7962 


Ideal for communication 
between Offices, House 
and garage etc. 


T 

BATTERY I 
300V . 





1 

HIGH T 

( 

) 

VOLTAGE ' 

ELECTRODES 

SOURCE ; 

T 

C 

P 

FIG. 2 




Fig . 2. If sufficient voltage is applied 
to two electrodes, a spark will jump 
the intervening air gap . 


the closing cycle. Part of the answer lies 
in not using a capacitor which is any 
larger than absolutely necessary to give 
adequate suppression on the opening 
cycle. The value will depend on a 
number of factors and is best deter¬ 
mined experimentally for any particular 
circuit. 

However, this in itself will seldom be 
adequate. The best protection is to add 
a small amount of resistance in series 
with the capacitor, thus restricting the 
rate at which it can discharge. Once 
again the optimum value will depend on 
many factors, and will be a compromise. 

If it is made too large the protecting 
action of the capacitor on the opening 
cycle will be largely lost. If it is too 
small, it cannot offer adequate protection 
during the closing cycle. In general it 
should be as large as possible while 
remaining small relative to the total 
impedance (battery and load in series) 
of the rest of the circuit. 






































THE SET THAT SOMEBODY "FIXED" 

"The things people do to sets." This phrase, spoken more in amazement 
than in anger, has become a classic. It will be heard almost any time 
servicemen get together and, as well as providing an insight into human 
nature, is always good for a laugh. 


I HAVE encountered several cases re¬ 
cently in which “butchery,” in vary¬ 
ing degrees, had been practised by people 
who, no matter how well intentioned 
they may be, would be well advised to 
stick to the job they understand and 
leave radio and TV sets to the people 
who understand them. 

The story I am about to tell you must 
surely set some kind of a record for 
this kind of thing, if only by reason of 
the number of things which had been 
tampered with. But, more than that, it 
introduces some unique ideas which you 
and I, hampered by convention and 
“book learning,” would never have the 
initiative to try for ourselves. 

BACKGROUND 

The story is best told against the 
background of the main characters con¬ 
cerned; the owner and one of his “in¬ 
laws.” The owner would be best de¬ 
scribed as a “tinkerer.” He is never 
happier than when he is trying to fix 
something, whether it be the family 
“bomb,” the lawnmower, a watch or 
clock, and, of course, radio sets. 

It is no exaggeration to say that he 
gets more pleasure from tinkering with 
these things than he does from repairing 
them, for the simple reason that he sel¬ 
dom finishes the job. Thus, over the 
years, he has acquired a collection of 
partly disassembled appliances; some 
bought cheap with the idea of repairing 
them and thus acquiring a bargain, 
others the natural product of normal 
household failures. A number of radios 
are among them. 

The “in-law” appears to have similar 
tendencies, though to a lesser degree. He 
is a fully qualified tradesman in his 
chosen field, and apparently a good one. 
This has nothing to do with electronics, 
but it so happens that he works for an 
organisation which is involved in this 
field. 

These, then, were the technical quali¬ 
fications brought to bear on the unfor¬ 
tunate radio set when, for some reason, 
it was decided to overhaul it. The re¬ 
sult is what 1 am about to relate. 

The set was one from the good old 
days; a full-size, five-valve chassis be¬ 
longing to an equally impressive console 
cabinet. I gained the impression that 
this was no junk store bargain, but was 
—or had been—the family’s pride and 
joy. 

Fortunately, the owner made no sec¬ 
ret of the fact that he had “had a go 
at” the set himself. In fact, he seemed 
quite proud of it, apparently under the 
impression that he had done most of 
the hard work and merely required me 
to attend to a few minor details. 

He emphasised, among other things, 
that he had replaced most of the valves 
and implied that—therefore—the set 

40 


should not require a great deal doing to 
it. 

And if all this sounds far-fetched, let 
me hasten to assure you that it is per¬ 
fectly true. What’s more, he was per¬ 
fectly genuine and sincere about the 
whole thing. 

In the circumstances, there wasn’t a 
great deal I could do other than to ac¬ 
cept the job with a good grace, secretly 
treat his remarks with a grain of salt, 
and deal with the chassis on its merits. 
I was quite prepared for some surprises 
and fully prepared to knock it back if 
it appeared that the “home doctoring” 
had gone too far. 

The most obvious thing wrong with 
the set was the dial assembly. It was 
a large dial, using a conventional cord 
drive, operated from a flywheel loaded 
knob shaft mounted in a simple die-cast 
bracket. The latter was a type which 
must have been used behind every second 
dial in the country at one time or an¬ 
other. 

Unfortunately, the owner had tried to 
restring the dial. In his own words, he 
had “. . . . pulled it a bit too tight, and 
‘that’ broke.” “That” was the diecast 
bracket, which had broken off near the 
front bearing and now, although still 
functioning, provided a classic example 
of misapplied mechanics. 


However, this was relatively minor, 
and hardly prepared me for my next 
discovery. This concerned the valves, and 
must represent an all-time high in con¬ 
fused thinking. Of all the sockets in the 
set, only one, the rectifier, held anything 
like the correct valve. It was a 5R4GY, 
and, although I’m sure the maker never 
envisaged it, it was at least a rectifier 
with the right pin connections. 

Not so the remainder. Every socket— 
Converter, IF amplifier, detector-cum- 
audio amplifier, AND the power stage, 
carried a similar valve — a 6J8, of all 
types! 


While appropriate for the converter 
stage. I’m still wondering what they pro¬ 
posed to do with the grid cap on the 
“output” valve. 

How had this come about? I doubt 
if anyone will ever know for sure, but I 
can make a pretty good guess. The 
“in-law” worked for a valve manufac¬ 
turer or distributor, and when, at some 
stage during the overhaul of the receiver, 
it was decided that new valves were 
necessary, he probably volunteered to 
“get some from work.” 

A WANGLE? 

Whether he intended to acquire them 
legitimately or not is also debateable, 
but I am inclined to the opinion that 
they were obtained as and when the 
opportunity occurred. This, plus the 
fact that he knew little about valves, 
other than the number of pins on the 
base, probably accounted for the flush 
of 6J8s. More than likely, this was 
one of the types most accessible at that 
particular time. 

Having recovered from the shock, I 
set about determining what valves 
should have been fitted. The set was 
of indeterminate make and had no valve 
sticker anywhere on the chassis. How¬ 
ever, from its general type, I assumed 
that a 6J8 would probably be right 
enough for the converter stage, a 6U7 
for the IF amplifier, some kind of di- 
ode/triode or diode/pentode for the de.- 
tector/audio stage, and a 6V6 for the 
output stage. 

A closer check on the wiring con¬ 
firmed this general assumption. The 
audio stage was wired for a pentode, so 
I settled for a 6B8. The output stage 


was wired as for a 6V6, and, in addi¬ 
tion, used a 250 ohm bias resistor and a 
5,000 ohm output transformer. This 
seemed to remove any last doubts on 
the matter. 

I rustled up a set of valves, plugged 
them in, then gingerly switched on the 
whole fearsome contraption. Strangely 
enough, there were no fireworks, just a 
faint hum in the speaker and rather 
timid blurp when I touched my finger 
on the audio grid cap. Well, at least 
the audio was working, even if not quite 
as it should. 

Closer examination of this section 
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showed that the “boys” had been at 
work here, also. It was easy to recog¬ 
nise several components as bodgies, but 
the one that intrigued me most was the 
coupling capacitor from the plate of the 
6B8 to the grid of the 6V6. This was 
clearly marked .0001 mfd (100 pf), and 
it was easy to understand why the audio 
system had sounded so anaemic. 

A 100 pf capacitor has a reactance 
of roughly 1.5 megohms at 1000 cps, 
vyhich, feeding into a .5 meg. grid re¬ 
sistor, makes a nice frequency consci¬ 
ous voltage divider. Even at 1000 cps, 
the loss would amount to several db, 
while it would be quite staggering at 50 
cps. 

I replaced this with a more typical 
value of .047, whereupon the gain and 
general balance of sound — even though 
it was still only from my finger on the 
grid cap — became much more normal 
for a circuit of this kind. 

MORE TO COME 

But there had been more jiggery- 
pokery in this part of the circuit. Both 
the plate and screen resistors were obvi¬ 
ously foreign and, again, something other 
than optimum. More precisely, the plate 
load was .25 meg. and the screen feed 
.5 meg. 

Now these values were not necessarily 
wrong in themselves, but they were very 
wrong in combination. A plate load of 
.25M is quite permissible, but calls for 
a screen feed of between 1.2 and 1.5M 
for best performance. Likewise, a screen 
feed of -5M is about right when the plate 
load is down to .1M. 

In this case I took the easy way out. 
1 left the .25M plate load in situ, and 
simply increased the screen feed to 1.5M, 
this being a value which was readily to 
hand. By now, as far as I could see, this 
section of the set was back to normal. 

However, there was no sign of sig¬ 
nals from the aerial, so I commenced 
checking the front end by feeding the 
signal generator into the grid of the con¬ 
verter, at 455 Kc. Results were not very 
encouraging. Only with the generator 
flat out could I force a faint signal 
through the system, and then only after 
I had adjusted the cores in the IF trans¬ 
formers. 

I wasn’t surprised that they needed 
alignment, for they had obviously been 
fiddled with. What I did find strange was 
the behaviour of the first IF, where ad¬ 
justment of the cores seemed to have 
very little effect. In addition, feeding the 
signal into the grid of the IF amplifier 
produced a much more reasonable level 
of sensitivity. All the indications were 
(hat there was something seriously wrong 
with the first IF transformer. 

RING IN 

These suspicions were strengthened by 
.he fact that the transformer appeared 
:o be a “ring in”. It was of the same 
general style as the second unit, but 
differed in a few minor respects. More 
significantly, the wiring to it had obvi¬ 
ously been disturbed and not replaced 
/ery tidily. 

I slipped the can off the assembly and 
ook a look inside. The most obvious 
ooint was that the windings were re- 
narkably small, little more than bumps 
on the former. I couldn’t recall ever see- 
ng a 455 Kc IF winding that small be¬ 
fore, and mentally noted that it looked 
nore like a 1900 Kc type, sometimes 
ised in wide band tuners. And, of course, 
hat is exactly what it was, though how 
(he owner had come by it is just one 


USEFUL BATTERY EQUIVALENT CHART 

Recently to hand from Union Carbide Aust. Ltd., makers of 
“Eveready” batteries, is a most comprehensive chart giving 
“Eveready” equivalents of batteries produced by other manu¬ 
facturers in U.S.A., Britain, Europe and Japan. 

Presented in the form of a handy wall chart (approx. 10 x 14 
inches), suitable for displaying in sales area or workshop , it lists 
72 “Eveready” battery types and 13 other manufacturers. Since 
all Japanese batteries use a uniform numbering system, the single 
\\ column allocated to these really represents a much larger number. 

This chart should be of particular interest and value to 
servicemen, who are frequently faced with the need to nominate 
locally made batteries to replace those brought in with overseas 
equipment, but not necessarily readily available on the local 
market. 

The chart is available gratis to appliance dealers and service¬ 
-men on application to the above company. ;• 


more mystery. My guess is a bin mark¬ 
ed “oddmcnt IFs 1/.” 

Anyway, I found one to replace it, 
fitted it into place, and tried again. It 
was quite a different story now. The set 
responded to the 455 Kc signal immedi¬ 
ately and, after I had gone over the 
alignment again, achieved a respectable 
order of IF sensitivity. In short, it was 
beginning to behave like a real set once 
more. 

Next, a quick run over the dial 
brought in several of the stronger local 
stations. I had no doubt that alignment 
in this part of the set would be just as 
badly disturbed as in the IF system, so 
I didn’t expect a great deal for a start. 
However, I was surprised to note a quite 
marked difference between the stronger 


and weaker local stations, plus some dis¬ 
tortion on the stronger ones, particularly 
when a reasonably efficient aerial was 
connected. 

AGC trouble? Well it seemed likely, 
and the VTVM connected to the AGC 
confirmed that no AGC voltage was being 
fed to either valve. So once again I 
went looking for “improvements” which 
someone had seen fit to incorporate. 

First check point was the 6B8, and in 
particular the diode pins. One was used 
as a detector in the usual way, while 
the other was obviously intended to 
generate the AGC. It was connected to 
a load resistor running to chassis, plus 
a decoupling resistor leading to the AGC 
line proper; all of which was perfectly 
normal. 


Omega 1 

Wheatstone Bridge 



The Omega 1 Wheatstone Bridge 
gives quick and accurate measure¬ 
ment of resistances from 0.05 ohms 
to 50,000 ohms in five ranges. 

The built-in 4.5V battery gives more 
than sufficient accuracy for most 
purposes but an external voltage 
source can be used for highly precise 
measurements. 

The price? Only £24/10/- f.o.b. Sydney plus tax. 

W. ~ and Co. 



Mitchett 


Pty. Ltd. 


469-475 Kent Street, Sydney (MA8411) 

Also at: 

Melbourne (30-2491), Adelaide (LA5117), Newcastle (MA4744). 
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for your 


WARBURTON 

FRANKI 

Radio and TV accessories 


• BIGGER RANGE 

• BETTER VALUES 

w 


PROJECTION MICROSCOPES 

2 Turrets—Manual Focus Adjustment—Works off Torch Cells— 
Large Magnification-Ideal for checking gramo, styli—Size of 
screen 2in x 2d in—Supplied complete with batteries, glass slides 
and spare lamp. 85/ each plus pack and post. 2/6. 

TRANSISTOR RADIOS 

Pocket size, 4in x 21 in x 1 Ain. 2 Transistors and 2 diodes— 
Ideal bedroom set. Supplied complete with plastic carrying case, 
expanding aerial, earpiece and battery. £8/19/6 each plus pack, 
and post. 1/6. 

SIGNAL INJECTORS 

Transistorised — Works from self-contained batteries — Ideal for 
signal tracing. 49/6 each plus pack, and post 1/-. 

DECCA MICROLIFT 

Protects your records. Lowers pickup gently on to record. Fits 
any turntable. 66/3 each plus pack, and post. 1/- 

DUST BUG 

Keeps your stylus clean—cleans dust from grooves ahead of 
needle. Fits any turntable. 53/11 each plus pack, and post. 1/. 

MOTORISED CAR AERIALS 

Made in U.S.A. Top cowl type—connect to 12-volt car battery 
and operate by switch on dash. £22/19/6 each plus pack, and 
post. 4/6. 

SIGNAL GENERATORS 

Leader LSG10. Frequency range 120 K.C. to 390 M.C. Complete 
with leads and instructions. 14 gns. each. Freight Free. 

VALVE DATA BOOKS—PHILIPS—LISTS: 

Valves, Picture Tubes, Transistors and Diodes. 25/ each plus 
pack, and post. 1/6. 

A.W.A./RADIOTRON valve manual 

Includes interchangeability charts for valves, picture tubes and 
transistors. 17/6 each plus pack, and post. 9d. 

TRANSISTORS EXPLAINED! 

The Mullard book *A Simple Explanation of Semi-Conductor 
Devices.” 5/3 each plus pack, and post. 6d. 

BATTERY CHARGERS 

English trickle chargers. Suitable for charging scooter batteries, 
etc. Charges 6 volts at i ampere. 79/6 each plus pack, and 
post. 2/6. 

★ TAPE RECORDERS. New PYROX D.M. 

Especially designed for office use as dictating machine ★ Two 
speeds ★ 60 minutes per reel of tape ★ Pushbutton controls 

★ Index Meter for locating any particular section of the tape 

★ Fast forward and rewind. 99 gns. Foot control extra 44/. 
Earpiece extra 44/, Write for leaflet or call for demonstration. 


specials 

ITALIAN RECORDING TAPE 

Geloso Brand — 5” 900’ Reels — 28/11 plus 
pack, and post., 1/1. 7” 1800’ Reels — 58/6 
plus pack, and post., 1/6. 

PUSH-PULL ULTRA LINEAR 
OUTPUT TRANSFORMERS 

A. and R. Type, 2511 — 6 Watts — 2 ohm Secon¬ 
dary, 29/11, plus pack and post., 2/7. 

CRYSTAL PICK-UP CARTRIDGES 

Turnover Type, c/w L.P. and Standard Sapphire 
Styli, 29/11, plus pack, and post., 6d. 

TRANSISTOR TRANSFORMERS 

Miniature Type 2N270 to 600 ohm line. 9/11 
each, plus pack, and post., 6d. 

EMPTY TAPE SPOOLS 

Cartoned — 5”, 6/6. 7”, 8/9, plus pack, and 
post., 6d. 

English CRYSTAL MICROPHONES 

Complete with cord and plug. 19/11, plus pack, 
and post., 1/7. 

CHASSIS PUNCH SETS 

Hammer type— 5/8”—$"■— 1 3/‘16", 59/6 per 
set, plus pack, and post., 2/6. 

SPEAKER TRANSFORMERS 

5,000/3.5 ohms. Open type. 12/11 each, plus 
pack, and post., 1/1. 

POWER DIODES 

500 p.i.v. 500 M.A., 27/6 per pair, plus pack, 
and post., 6d. 

POTENTIOMETERS with SWITCH 

I.R.C. Type C.S. — 100K ohms., 5/11 each, plus 
pack, and post., 7d. 

STEPDOWN TRANSFORMERS 

240/ 110V. and 500 V.A., £9/19/6. Freight For¬ 
ward. 



• MAGNAVOX LOUDSPEAKERS 

True Hi-Fi Performance at Low Cost 


12WR 12in Dual Cone 10 Watts 

30 to 15 KCS.£7/10/ 

8WR Sin Dual Cone 7 Watts 

30 to 15 KCS.£7 

6WR 6in Dual Cone 6 Watts 

30 to 15 KCS.£6/10/ 


Write or call for free Data Sheet. 




[WARBURTON FRANKI 

359 LONSDALE ST., MELBOURNE — MU 8351 


i 0 | | = | OPEN SAT. 
" cl ' 2 1 — MORNINGS 


LONSDALE cd 




TRADE ALSO 
SUPPLIED 


Please include postage or freight with all orders. 
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Unfortunately, there was no path by 
which RF could be fed to the diode. This 
normally comes from either the IF trans¬ 
former primary winding or secondary 
winding, via a small capacitor, usually 
about 100 pf, but there was no such 
capacitor in this case. 

However, I could see where it had 
been. When the RF is taken from the 
secondary it is usually most convenient 
to simply bridge the two diode pins with 
the 100 pf capacitor, and this apparently 
had been done in this case. But all that 
was left now was a remnant of a pigtail 
on each pin, where someone had deftly 
applied a pair of cutters. 

Why? Search me; unless perchance the 
100 pf missing from the AGC system 
was the 100 pf that turned up as a total¬ 
ly inadequate coupling capacitor in the 
'audio system. Or, perchance, someone 
had observed that the ailing set sounded 
louder with that thing taken out! 

SIMPLE CURE 

Naturally, a new capacitor restored the 
AGC voltage and cured the overload dis¬ 
tortion. By now the set was almost back 
to normal and I hoped that front end 
alignment might be all that was necessary 
to finish the job — apart from the purely 
mechanical problem of the broken dial 
Jrjve mechanism. 

Fortunately, I had managed to unearth 
a spare die cast section, complete with 
shatt and flywheel, which was part of 
an old dial that had seen better days. I 
fitted this, restrung the dial — using rea¬ 
sonable tension this time — and checked 
it in preparation for alignment. 

The latter proved to be quite routine, 
except that the various adjustments were 
much further out of adjustment than 
could be accounted for by normal drift. 
However, they all peaked up without 
much bother and, at long last, the old 
set began to really siqg along; a far cry 
from the battered wreck I had been hand¬ 
ed a few hours previously, 

Naturally, all this took a lot of time; 
a good deal more perhaps than might be 
indicated by the story as I have told it. 
This, plus the cost of components, all 
added up to a substantial account; one 
Which should make the owner think twice 
before he delves indiscriminately into an¬ 
other piece of electronic equipment. 

At least I fervently hope so. I shudder 
:o think what he might do to a TV set 
f he took it into his head to “overhaul” 
t. . 

THE LAST VALVE? 

To finish off this month, I would like 
o acknowledge a letter from J.W., of 
Daklands, N.S.W., concerning a state- 
nent I apparently made some time ago 
concerning series heater strings. He com- 
nents: 

“May 1 offer a suggestion? 1 noticed 
i story by the Serviceman, some time 
:igo, about series heaters. When one of 
the string is burned out, it is always the 
last valve to be tested . 

‘7 have found that 1 can pick the open 
circuit heater much better by turning the 
chassis up and checking the voltage on 
the heater pins. The intact heaters 
agister no voltage, but the open one has 
the full supply across it. The valves need 
not be taken from their sockets .” 

Unfortunately, I cannot recall the 
jxact circumstances which prompted me 
to make the statements and, as J.W. has 
not supplied any clues, I cannot check 
it. Not that I’m denying it, because I 


can quite readily believe that I did say 
something along those lines. 

Anyway, I am grateful to J.W. for 
his comments, and the opportunity they 
afford . to say something more on the 
matter. In regard to the first state¬ 
ment, that the faulty valve is always 
the last one tested, I doubt if there is 
really any doubt about this, for the 
simple reason that, once one finds the 
faulty valve, testing normally ceases! 

Therefore, the faulty valve is always 
the last one tested. 

Perhaps we had better treat the 
second statement more seriously. What 
J.W. says is perfectly true, of course, 
assuming that one has ready access to 
the underside of the chassis. Unfor¬ 
tunately, this is not always so. 

In normal servicing, the first thing 
most fellows do is check the set’s be¬ 
haviour and make some diagnosis as to 
the section of the chassis involved. Then 
a visual examination of that section 
will usually reveal anything so elemen¬ 
tary as an open circuit heater, in which 
case both diagnosis and repair can be 
carried out without the need to remove 
the chassis from the cabinet. 

With a series string it is quite different. 
For a start, the whole set is dead and 
there is nothing to indicate whether the 
fault is in the tuner or the EHT cage. 
All that is obvious is that one of possibly 
20 valves is open circuit. 

And this is where most of us indulge 
in a little game of chance. We have a 
choice of (1) removing the chassis and 
testing the heater string with a meter, 
as suggested by J.W., or (2) pulling each 
valve out of its socket and testing it 
separately. 


The first suggestion has the advantage 
that, once the underside of the chassis 
is accessible, the trouble usually can be 
found very quickly. It is not even 
necessary to test each heater pair indi¬ 
vidually. Initially, whole sections in¬ 
volving several heaters can be checked, 
thus quickly isolating the faulty section 
and then, by individual measurement, 
the particular valve. 

A MATTER OF TIME 

The snag is that the time taken to 
remove the chassis may be considerable, 
depending on the particular cabinet lay¬ 
out, but, in any case, it is likely to take 
longer and involve considerably more 
effort than would be needed to test, say, 
half a dozen of the more readily acces¬ 
sible valves on the chassis. All we need 
is a little help from Lady Luck to 
ensure that we will pick the faulty one 
in that half-dozen, and we are on the 
winning side. 

Of course, it doesn’t always work out 
like that. The faulty one won’t be in 
the first six, but, having committed our¬ 
selves thus far, we feel bound to con¬ 
tinue with this line of attack. So we 
carry on, disposing of the easy ones, 
then the more difficult ones. When we 
find it it will not only be the last one 
to be tested, but it will be valve number 
19 in a chassis of 19 valves—and in the 
EHT cage to boot! 

[The only exception to the above is 
when we check the EHT cage first. Then 
it will turn out to be at the other end 
of the chassis, in the most accessible 
position, and the valve we normallv 
would have tested first if we hadn’t tried 
to be smart.] 


For switches like these: 



® © ® 


and many others 

consult 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, Sydney, 2 0233 


Appliance switches , rotary-wafer, push-button, piano-key, etc., types . 
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A more effective method of synchronising the 

MILLER INTEGRATOR TIMEBASE 
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To understand transitron action and 
its incorporation in the circuit, refer 
to Figure 3. Here we have a pentode 
valve connected in the integrator circuit 
which we have been discussing. The 
screen of the valve is connected via a 
suitable resistor to the supply voltage, 
while the suppressor is connected via a 
resistor to earth. 

Between the screen and the suppressor 
is a coupling capacitor, whose function 
we will now examine. Consider what 
happens to the screen during the run¬ 
down of the integrator circuit, when 
anode current is linearly rising. 

Owing to the shape of the pentode 
characteristics, the screen current will 
not change appreciably during the run¬ 
down, until the anode reaches the “knee” 
of its curve. When this occurs, the 
screen current quickly rises, its voltage 
being considerably higher than that at 
the anode when the knee is reached. 

Due to the voltage drop in the screen 
resistor, this sudden rise in screen cur¬ 
rent produces an equally sudden drop 
in screen voltage. Thus the suppressor- 
screen capacitor discharges sharply, 
driving the suppressor grid negative. 

With the suppressor grid negative, the 
anode current falls sharply, and the 
screen current rises still further (cathode 
:urrent remains substantially constant, as 
the grid voltage has not altered). The 
suppressor is thus driven still more nega¬ 




W 
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tive, etc., and the 
net result is that 
the anode current 
is completely cut 
off. 

This is the tran¬ 
sitron effect; screen 
to suppressor coup¬ 
ling arranged to 
produce a sharp 
cut-off of anode 
current. But suit¬ 
ably arranging the 
value of the screen- 
suppressor capa¬ 
citor, the period 
during which the 
anode current is 
cut off can be regu¬ 
lated. In the inte¬ 
grator circuit with which we are con¬ 
cerned, it is regulated to the time need¬ 
ed for the integrator capacitor to re¬ 
charge. 

The graphs shown in the lower part of 
Figure 3 may help to visualise the oper¬ 
ation of the circuit. They show output 
voltage, screen current and voltage, and 
suppressor voltage for a few cycles of 
operation of the circuit. Note the wave¬ 
forms associated with the transitron 
“turn off” action, and the recharging 
curve of C during this period. 

As the graphs show, the complete 
circuit delivers a very linear sawtooth 
waveform, whose amplitude is very 
close to that of the supply voltage. This 
makes the circuit very suitable for use 
as a timebase in oscilloscopes, as it 
combines good forward-trace linearity 
with high output. 

FREQUENCY CONTROL 

To vary the frequency of operation, 
the slope of the run-down must be alter¬ 
ed, as this will determine the time taken 
for the anode voltage to drop to its 
“knee” value. Thus frequency control 
may be obtained by altering C, R or the 
input voltage Ein. Many circuits alter 
all three, to make available a tremendous 
range of speeds. 

At each operating speed, there will be 
an optimum value of cut-off time-con¬ 
stant, and therefore an optimum value 
for the screen-suppressor coupling capa¬ 
citor. Thus it is usual to change this 
capacitor, along with the integrating 
components, with the frequency controls 
—or at least to provide a different value 
for each “Coarse” range of the fre¬ 
quency controls. 

The cut-off time, which corresponds 
to the flyback time when the circuit is 
used as an oscilloscope timebase, is gov¬ 
erned by the time required for the inte¬ 
grating capacitor to recharge. Thus if 
the cut-off time is required to be short, 
means must be found to allow the cap¬ 
acitor to recharge quickly. 

The recharging time can be shortened 
in the circuit of Figure 3 by reducing the 
anode load resistor. However, doing 
this reduces the voltage gain of the 
valve, which affects the frequency and 
linearity of the circuit. With the gain 
reduced, the assumptions made when 
analysing the integration action of the 
valve break down also, with the result 
that the run-down in anode volts is no 
longer linear. 

To ensure proper operation of the 
circuit, yet to reduce the cut-off time, 
many circuits employ a cathode follower 
in the integration feedback loop. Figure 
4 illustrates a circuit of this type, show¬ 
ing the grid of the cathode follower 
connected directly to the anode of the 
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Fig. 6. An oscillogram taken from 
the voltage at the grid of the first 
valve in the Schmitt trigger. Note 
the hysteresis "nicks." 

Miller valve and the feedback capacitor 
connected between the cathode of the 
follower and the grid of the integrator. 

Due to the very low output impedance 
of the cathode follower, the capacitor 
C can recharge very quickly and the cut¬ 
off time can be made extremely short. 
The gain of the Miller valve remains 
high, however, as its anode load may 
be high in value and is shunted only 
by the high input impedance of the 
cathode follower. 

It should be fairly apparent that the 
Miller integrator circuit thus described 
is very well suited for use as an oscillo¬ 
scope timebase, for it combines high 
output, excellent linearity, short cut-off 
or flyback time, and a wide range of 
possible operating speeds. 

To function properly as a timebase, 
however, the circuit must be capable of 
synchronisation. In other words, it must 
be able to be run “in step” with a given 
signal—that on the vertical plates of the 
CRO, for example—so that the pattern 
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The 

TELEFUNKEN 

STUDIO TAPE RECORDER 
M2 4 


A studio tape recorder must be highly reliable, it must be con¬ 
venient to operate and it must give top quality reproduction. 
The Telefunken M24 recorder has been designed to meet 
these requirements exactly. Telefunken have been manu¬ 
facturing studio recorders for 26 years — in fact, they 
developed the world’s first tape recorders, and thousands 
of Tefefunken machines are in use in studios throughout 
the world. 

The specification below shows why the M24 has become so 
well known and respected — a product of advanced technical 
knowledge and manufacturing skill. 


• I 

SPECIAL FEATURES 

All size reels up to 8£" diameter. 
Playing time up to 6 hours. 

Rewind time less than 2^ minutes 
for 3300 ft. tape. 

Easily exchangeable plug-in type 
head assembly. 

Separate record and playback 
amplifiers. 

Provision for monitoring input and 
output while recording. 

Recorder can be switched from re¬ 



play to record without stopping the 
tape. 

Quick start/stop button. 

Starting time less than 0.3 sec. 

3-digit counter for accurate tape 
position indication. 

Automatic tape end stop needs no 
contact foil, 

Remote control facility gives quick 
start/stop. 

Available in four models—in chassis 
form, in elegant lock-up wooden 
cabinet, in portable carrying case 
with or without loudspeakers. 


TECHNICAL DATA 

Speeds: 

1 { and 3£ inches per second. 

Drive Mechanism: 

3 motor (synchronous capstan). 

Recording Characteristic: 

CCIR. 

Heads: 

Separate erase, record and replay heads, full track 
or half track. 

Wow and Flutter: 

ips less than dr 0.15% peak to peak. 

3| ips less than ± 0.25°/ peak to peak. 

Frequency Response: 

7^ ips 30 ’to 18000 c/s dr 3 db. 

3 $ ips 40 to 15000 c/s dr 3 db. 

Signal to Noise Ratio: 

Better than 50 db. 

Distortion at full Modulation: 

7^ ips less than 3%. 

3J ips less than 5%. 

Level Meter: 

Peak reading with db scale. 

Input: 

4 channel valve mixer — 

Channel I (microphone): 0.25 mV, 200 Ohms 


Descriptive information gladly supplied on request. 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LIMITED 

47 York Street 
Sydney 

Phone: B 0233 


balanced. 

Channel'2 (radio): 5 or 15 or 100 mV (switch- 

able) 100 KOhms. 
Channel 3 (pick up): 500 mV, 500 KOhms. 

Channel 4 (tape): I V, I Megohm. 

Output: 

Adjustable [preset) up to 1.2V 600 Ohms balanced 
or unbalanced. 

Monitor: 

2 high quality speakers, 6 Watt amplifier with bass 
and treble controls. 
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on the screen of the cathode-ray tube is 
stationary. 

How can the Miller transitron be syn¬ 
chronised? In general, by applying a 
negative-going signal to its suppressor 
grid. Such a signal, if it has sufficient 
amplitude, is able to initiate the transit¬ 
ron “turn off” action by lowering the 
valve anode current to the knee of its 
curve. 

In many simple timebases using the 
Miller integrator circuit, the synchronisa¬ 
tion circuitry thus consists of a simple 
amplitude control, feeding a proportion 
of the vertical deflection signal to the 
suppressor grid of the Miller valve. Such 
a system has three serious disadvantages, 
however. 

DISADVANTAGES 

Firstly, the controlling effect of the 
suppressor grid in a pentode lacks “gain”, 
due to its open construction and distance 
from the cathode. Thus, a rather large 
signal is required for proper synchron¬ 
isation of the circuit. This usually means 
that small amplitude signals are unable 
to provide satisfactory synchronisation— 
the timebase becomes “unsynch-able” for 
small deflections. 

Secondly, the principle of simply “feed¬ 
ing in a proportion” of the vertical de¬ 
flection signal to the timebase suppressor 
is poor practice. Such a signal, if suf¬ 
ficiently large in amplitude, will pro¬ 
duce synchronisation, it is true. However, 
it will also result in the voltage at the 
suppressor varying considerably over the 
vertical deflection signal cycle. Thus, 
the gain of the Miller valve will vary 
and the amplitude and linearity of the 
sweep will vary with it. 

Readers who have used such a time- 
base will be familiar with this effect, 
which produces weird sweep distortion 
and oblique ends on the right-hand side 
of patterns. 

The third disadvantage of the simple 
sync, system is that the slope of many 
vertical deflection signals is rather low 
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over the part of the cycle actually used 
for synchronisation purposes. In such 
circumstances, synchronisation tends to 
be very erratic, for the critical synchro¬ 
nisation amplitude of the signal is easily 
affected by spurious signals such as hum, 
noise, etc. 

What, then, is the “ideal” synchronis¬ 
ing signal for the Miller integrator? From 
the foregoing, three things should be ap¬ 
parent, The signal fed to suppressor 
should be of high amplitude, should not 
vary over the forward-trace section of 
the sweep cycle, and should be of high 
slope at the point of synchronisation. It 
should also be negative-going, for its 
function is to control the turn-off of the 
Miller valve. 

The signal which satisfies these cri¬ 
teria is a sharp negative-going pulse, of 
a constant amplitude, whose value is in¬ 
dependent of the vertical deflection sig¬ 
nal amplitude. Thus, to provide really 
satisfactory synchronisation of the Miller 
transitron timebase, such pulses must, 
somehow, be obtained from the vertical 
deflection signal. 

The unit which we are now going 
to describe performs this operation. 
From the vertical deflection signal, it 
produces sharp negative-going pulses of 
constant amplitude, which allow rock¬ 
steady synchroni¬ 
sation over the 
full usable fre¬ 
quency range of 
most timebases and 
for all vertical sig¬ 
nals from “too 
tiny” upwards. 

It also allows 
the exact synchro- 

☆ 

Fig. 8. An oscillo¬ 
gram of the Miller 
valve suppressor 
voltage when lock¬ 
ed (see text). 
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nisation point to be varied over a con¬ 
siderable range of the vertical signal 
amplitude, so that the sweep can be 
made to start from a particular point 
on the cycle if desired. 

To understand the operation of the 
circuit, refer to Figure 5. Here we see 
that there are two sections of the circuit. 
Firstly, the signal derived from the ver¬ 
tical deflection amplifier (or an external 
source, if desired) is used to trigger a 
bi-stable switching circuit. This is also 
called a “Schmitt trigger” after an early 
electronics pioneer, O. H. Schmitt, who 
first developed the circuit in 1938. 

The Schmitt trigger generates a con¬ 
stant-amplitude output pulse having the 
same repetition rate as the original input 
signal. We shall investigate the way in 
which it operates in a moment, but, for 
the present, consider what happens to the 
output of the trigger. 

For correct synchronisation of the 
Miller valve in the timebase, you will 
recall sharp negative-going pulses are 
required. The output from the Schmitt 
trigger is of constant amplitude, but is 
in the form of rectangular pulses having 
a short rise-time. 

By passing the rectangular pulses 
through a differentiator circuit, we ob¬ 
tain a series of alternate positive and 
























































J-FERGUSON-£ 


■FERGUSON speaker transformers 
| a r e designed for replacement 
purposes or for use in new equip¬ 
ment employing low power audio 
output valves. 


SPEAKER 

TRANSFORMERS 


EK SERIES 


TYPE NO. 

MAX. 

WATTS 

PRIMARY 

IMP. OHMS. 

NOM. SEC. 
IMP. *OHMS 

EI0K3 

5 

10000 

S.E. 

3 

E7K3 

5 

7000 

S.E. 

3 

E5K3 

5 

5000 

S.E. 

3 

El OK 15 

5 

10000 

S.E. 

15 

E7KI5 

5 

7000 

S.E. 

15 

E5KI5 

5 

5000 

S.E. 

15 





KK SERIES 

KI0K3 

6 

10000 

S.E. 

3 

K7K3 

6 

7000 

S.E. 

3 

K5K3 

6 

5000 

S.E. 

3 

KI0KI5 

6 

10000 

S.E. 

15 

K7KI5 

6 

7000 

S.E. 

15 

K5KI5 

6 

5000 

S.E. 

15 


KI0KT3 

9 

10000 

P.P. 

3 

. KI0KTI5 

1 9 

10000 

P.P. 

15 






BK SERIES 

B7KI5 

8 

7000 

S.E. 

15 

B5KI5 

8 

5000 

S.E. 

15 

BKT SERIES 

BIOKTI5 

1 12 

| 10000 

P.P. 

1 15 



KKT SERIES 




Height 1- 3 4in. 
Width 2-5/32in. 
Mounting Centres 
2-ijin. 


* 15 ohms—VC Range, 14 to 16 ohms. 

* 3 ohms—VC Range, 2.7 to 3.5 ohms. 



Height 2-Uin. 
Width 2- 3 *in. 
Mounting Centres 
3-1/8ln. 


Further information available upon request from 

FERGUSON TRANSFORMERS PTY. LTD 

HIGH STREET, CHATSWOOD, SYDNEY, JY 0261-6 


PLEASE SEND A FERGUSON 
CATALOGUE TO :— 
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☆ 

Two views of the 
unit mounted in 
the Wide Band 
CRO . Few com¬ 

ponents are re¬ 
quired for the 
change. 


negative-going “spike” pulses, produced 
by the fast rise and fall sections of the 
rectangular pulses. If we then use a 
shunt diode connected across the differ¬ 
entiator output to remove the unwanted 
positive pulses, we are left with our 
sharp negative-going pulses—suitable for 
direct application to the Miller valve sup¬ 
pressor. 

Having visualised the general opera¬ 
tion of the circuit, let us return our at¬ 
tention to the Schmitt trigger and see 
how it functions. As you can see, it 
consists of two triode valves having two 
separate direct coupling circuits be¬ 
tween them. 

The first direct coupling is from the 
anode of VI to the grid of V2, via a 
resistive divider. The second direct coup¬ 
ling is from one cathode to the other, 
via the common cathode resistor Rk. 
The grid of VI receives the input sig¬ 
nal via a coupling capacitor, and in the 
position of the switch, as shown, de- 
*ives its bias from a potentiometer cir- 
:uit connected to the high tension sup¬ 
ply. 

TWO STABLE STATES 

This circuit has two stable “states” 
n which the valves may operate. In 
)ne state VI is cut off and V2 is con¬ 
ducting, and in the other state VI is 
inducting and V2 is cut off. Which 
state the circuit is operating in at a 
:ertain time depends upon the instan- 
aneous potential on the grid of VI. 

To follow the operation of the cir¬ 
cuit, assume for the moment that the 
iwitch is as shown and that the bias 
)otentiometer is set for a low value of 
positive voltage on the grid of VI. Un¬ 
der these conditions, V1 will be cut 
>ff and V2 will be conducting. 

In the absence of an input signal, this 
tate is quite stable. VI is kept in a 
ut-off condition by the drop in Rk due 
o the current of V2, while V2 is kept 
onducting by the forward bias derived 
rom the high anode voltage of VI. In 
his state, V2 acts as a cathode fol- 
ower, matching the voltage across Rk 
o the fraction of the first valve’s anode 
■otential applied at its grid. 

If a signal is now applied, the in- 
tantaneous potential on the grid of VI 
vill vary. If it rises positively to a 
alue which exceeds the voltage across 
tk by a small amount, the circuit will 
uddenly switch over to its other stable 
tate, with VI conducting and V2 cut 
ff. 


Figs. 9 and 10: 

Oscillograms show - 
ing the action of 
the trigger level 
and synch, polarity 
controls. See text 
for a detailed ex¬ 
planation. 

☆ 

In this state, VI 
now acts in a simi¬ 
lar fashion to a 
cathode follower. 

It conducts, and 
its anode voltage 
falls while its 
cathode current 
rises. V2 thus finds 
itself driven into 
cut-off, for the for¬ 
ward bias on its 
grid is decreased 
while its cathode 
voltage remains 
almost constant 
due to the current 
of VI. 

If the instantan¬ 
eous potential on 
the grid of Vl 
falls to a value 
slightly below the 
voltage across Rk 

— due to the # .. 

input signal now going negative~--the the grid of VI by the bias control, it is 
circuit will switch back to its original possible to adjust the point on the sig- 
state, with VI cut off and V2 conduct- nal waveform at which the trigger 
ing. switches. With a low value positive 

With the circuit operating in this grid voltage, the circuit will not operate 
fashion, the potential at the anode of until large amplitudes of the signal are 
V2 will thus switch between two values, reached, while a value of standing bias 
and will have a rectangular waveform as approaching the “V2 conducting” value 
shown. Its upper value will be when of the voltage across Rk will result in 
V2 is cut off, and will equal Ebb, and switching at small amplitudes of input 
its lower value will be during conduc- signal. 

tion—-at a value determined by valve When the unit is used as a synchron- 
and circuit constants. ising circuit for an oscilloscope, this 

By varying the potential supplied to ability to alter the triggering level is of 
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DIGITAL 


RONALD J.T. PAYNE 


VOLTMETERS 


by SOLARTRON 



LM1010 





TYPE 

LM90I 

LM902.2* 

LM904 

LMI0I0* 

No. of Digits 

3 

4 

6 

5 

Accuracy 

0.1% Max. 

0.1% Max. 

0.01% Max. 

0.05% 

Resolution 

0.1% Max. 

0.06% Max. 

0.01% Max. 

0.006% Max. 

Range Covered 

0—109.9V 

0—1599V 

0—1000V 

0—1599.9V 

Conversion Time 

280 m. sec. 

280 m. sec. 

40 m. sec. 

20 m. sec. 

Polarity Indication 

Automatic 

Automatic 

Automatic 

Automatic 

Print out Signals 

YES 

YES 

YES 

YES 

Operative 

Modes 

Sample/Auto 

Sample/Auto 

Sample/Repetitive 

Sample/Auto 

Sample/Repetitive 

Sample/Auto 

Range Selection 

Manual 

Manual 

Automatic 

Manual 


* RACK MOUNTING VERSIONS AVAILABLE 


RONALD J. T. PAYNE pty. ltd 

385 BRIDGE ROAD. RICHMOND. VICTORIA. 42-1416 
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considerable value. Thus the control 
is usually brought out to the front panel 
of the oscilloscope, and marked ‘Trig¬ 
ger level.’* When trying to examine a 
particular part of a waveform, or try¬ 
ing to obtain a stationary pattern of a 
complex waveform, such a control can 
be invaluable. 

When it is desired simply to synchron¬ 
ise the timebase with the vertical de¬ 
flection signal, and with the smallest 
viewable signal, the triggering level con¬ 
trol may be used to raise the bias on 
VI to a value close to that on Rk (or, 
more strictly, that on the grid of V2). 
This setting would be used in the ma¬ 
jority of cases, fairly obviously. 

However, such a setting of the con¬ 
trol is usually rather critical. This is 
because the potentiometer voltage is ob¬ 
tained directly from the supply line via a 
passive network, while the critical volt¬ 
age level is derived from the valve cir¬ 
cuitry, and varies somewhat. Also, 
it is hard to adjust a pot. having a 
total range of, say, 40 volts to within. 
0.5 volts of a critical value! 

Accordingly, when the circuit is re¬ 
quired to synchronise simply and auto¬ 
matically for any “viewable” signal, it 
proves convenient to find a source of 
bias for the first value which follows 
the critical value closely. And what 
setter way to do this than to derive the 
Dias from that on the second valve? 

REASON FOR SWITCH 

This, then, is the reason for the 
.witch. In the position marked “Auto,” 
t connects the lower end of the first 
/alve grid resistor to the second valve 
grid circuit. An isolating resistor is 
lsed, so that the bias storage capacitor 
2s does not prevent the switching tran- 
ients from appearing on the grid of 
12 . 

The trigger circuit thus has two modes 
)f operation. In the variable bias posi- 
ion it can be adjusted to trigger at al- 
nost any part of the cycle of the input 
ignal, while in the “Auto” position it 
riggers automatically on all signals 
ibove a critical amplitude. 

What governs the minimum input 
implitude to produce triggering? The 
triggering sensitivity,” as this charac- 
eristic is called, depends upon what is 
nown as the “hysteresis” of the trigger. 
The potential on the first valve grid to 
roduce the first valve switch-on must 
pproach or exceed the voltage across 
Ik, due to the fact that VI must draw 
certain current before the loop gain 
f the circuit reaches unity. Similarly, 
le potential on the grid of VI must 
ill below the cathode voltage when VI 
i conducting, to produce turn-off. 

In other words, the value of input 
'gnal for “switch on” of VI is slightly 
bove the value for “switch off.” The 
ifference between the two potential 
dues is termed the “hysteresis” of the 
ircuit. 

Figure 6 is an oscillogram taken at 
le input grid of a Schmitt trigger. The 
rid switching- transients are visible on 
ie input waveform as small “nicks.” 
lote that the switch-on nicks on the 
ositive-going slope of the signal are 
igher than the switch-off nicks on the 
egative-going slopes. 

The oscillogram shown in Fig. 6, in- 
identally, was taken with the first valve 
rid base derived from the second valve 
rid circuit. In other words, in the 
Auto” position of the switch. Thus 
[though there is a difference between 
ie switch-on and switch-off points, the 
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MEAN TRIGGERING LEVEL is at 
the zero-crossings of the signal. 

The hysteresis of the circuit deter¬ 
mines the smallest signal that can pro¬ 
duce triggering—for the signal must 
have enough amplitude to be able to 
switch the circuit on and off! In other 
words, the smallest signal able to trigger 
the circuit will be of a peak-to-peak 
amplitude slightly greater than the hys¬ 
teresis. 

A signal having an amplitude of about 
one-third that shown in Fig. 6 would 
still produce triggering, for instance, for 
it would still be able to switch the cir¬ 
cuit on and off. 

SENSITIVITY 

Can the hysteresis be altered, or made 
less, so as to improve the triggering sen¬ 
sitivity? Yes, for it is a function of the 
circuit loop gain and the value of grid 
bias on V2. In fact, by reducing the 
second valv e grid resistor Rg2, we can 
reduce the hysteresis and hence increase 
the triggering sensitivity. 

Let us now turn to the complete cir¬ 
cuit of the new synchronising unit, 
shown in Figure 7. The circuit shows 
the unit fitted to the timebase of our 
1957 “Wide Band CRO,” which is rep¬ 
resentative of many Miller circuits. The 
photographs also show the way of fit¬ 
ting the circuit into the 1957 instru¬ 
ment, to serve as a guide to readers 
desirous of adding it to this unit. 

Do not conclude,, however, that our 
new synch circuit is intended solely for 
the Wide Band CRO. Rather, it is suit¬ 
able for any timebase using the Miller 
transitron circuit—such as the “3 inch 
TV CRO” of August-September, 1960. 

As the circuit shows, the final unit 
differs little from the simplified circuits 
which we have been discussing. A 
12AT7 valve is used as the Schmitt 
trigger, followed by a differentiator and 
diode clipper. 

There are some points of divergence, 
which should be mentioned. First, the 
signal for the trigger is derived from a 
“Synch selector” switch, enabling the in¬ 
put to be derived from either polarity 
of the vertical amplifier output system. 
It also allows external triggering signals 
to be used if desired. 

EFFECT OF POLARITY 

The polarity of the signal fed to the 
trigger will determine the part of the 
signal at which the timebase will start. 
The position which results in sweep in¬ 
itiation on the positive-going slopes is 
thus marked “plus,” and that resulting 
in initiation on the negative-going 
slopes “minus.” 

The second point is that there is a 
small capacitor across the upper resistor 
of the second trigger valve grid. This 
capacitor is to compensate the divider 
for the input capacitance of the second 
valve. It is often called the “speed-up” 
capacitor, because its action is to reduce 
the rise-time of the switching. 

The first valve bias circuitry is 
slightly different from that used in Fig. 
5. The switch used to change from the 
variable trigger level mode to the auto¬ 
matic mode is the usual type mounted 
on the back of the level potentiometer, 
and is only a “make or break” type. 
Thus in the “Auto” position the poten¬ 
tiometer is simply disconnected, while 
the resistor from the second valve grid 
is permanently connected. 

The operation is still the same, how¬ 
ever, for in the adjustable level position 
the 1M isolating resistor allows negli- 
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World-famous 

miniature 

Soldering Instruments 



Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

Australian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext. 279. 

M 488 
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3 inch 

Oscilloscope — 
Model TVR-C3 is 
<rri AC operated 
small and handy 
oscilloscope for 
TV, R a d i o and 
I nd ustr ia I use . 
Complete with in 
struction manual 
and graticule. 


tongseale— 

Sguoie Switchboard, -1 
arid 6 in. 2 50-deg. 
movement. A.C. and 

DC. 


Recording Iftstr umonts 
For all switchboard Insfrucfient 
far ilitios. Small and Urq** model* 
embracing voltmeter*. ammeters, 
w.i 11 rncli'f s. etc. Wid« rang*' •>! 

chart speeds. Portable rad or 
p.m< I mounting. Manuf.w tinr-l by 
Trub Tauber K Co. Switzerland 


INSTRUMENTS 
PTY. LTD. 


by 

UNIVERSITY 

GRAHAM 


INDUSTRIAL MULTIMETER 
Model MET is self-contained. Size: 
8 x 6 x 3 in. Ranges: 0/10/50/ 
250/1.000 volts, both AC and DC. 
0/.25/1 /2.5/10/25 / 100 Amperes, 
both AC and DC. 0/500 and 
0/50,000 ohms. Leather carrying 
case available £3. plus tax extra. 
Price £36/10/- plus tax. 


5 North York Street, Sydney 
Telephone: BU3I69 


REPRESENTATIVES—QLD.: Keith Percy and Company Pty. Ltd., Box 1478 V, G.P.O., BRISBANE • S.A.: George Procter, 29 Claridge House. 52 Gawler Place. 
ADELAIDE e TAS.: W. P. Martin and Company, 188 Collins Street, HOBART and 134 Cambridge Street, LAUNCESTON © W.A.: Atkins (W.A.) Limited, 894 
Hay Street, PERTH. 


UC F.P.S4 
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gible interaction, the potentiometer con¬ 
trolling bias almost completely. Only 
when the switch opens does the first grid 
stabilise at the mean potential of the 
second valve grid. 

The hysteresis of the circuit, and hence 
its triggering sensitivity, is controlled by 
a variable resistor shunting Rg2. This 
is best adjusted so that the timebase 
locks on vertical deflections of say 2- 
3mm, but not on smaller deflections — 
too sensitive a position will give erratic 
triggering due to amplifier noise, hum, 
etc. Start from the greatest value of 
grid resistance, and reduce it until the 
unit just triggers on deflections of the 
desired size. 

PRESET UNIT 

Once set, this control need not be 
touched. It should thus be a preset 
control at the rear of the instrument, 
adjusted by a screwdriver. 

Two points should be noted with re¬ 
gard to the suppressor circuit of the 
Miller valve. Note first that a diode 
has been wired in series with the screen 
feedback capacitors, and a resistor con¬ 
nects the diode-capacitors junction to 
earth. 

This modification has negligible effect 
upon the normal transitron action of the 
circuit, as it allows the normal negative 
pulse from the screen to reach the sup¬ 
pressor. However, the diode prevents 
the screen feedback circuit from shunt¬ 
ing the suppressor as far as the trigger 
pulses are concerned — a modification 
which allows accurate and steady syn¬ 
chronisation. 

The second modification concerns the 
transitron feedback capacitor on the 
lowest frequency range. Note that it is 
marked as 0.022 uF, rather than the 
0.001 uF of the original 1957 circuit. 

This modification is required because the 
suppressor circuit resistance is lower in 
the new circuit. The capacitor must 
thus be changed to maintain the proper 
flyback time. 

Readers wishing to incorporate the 
unit in timebases other than the 1957 
instrument should note this point, for 
they will have to alter their flyback 
capacitor(s) accordingly. The lowest 
ranges will in general be the only ones 
requiring modifications, as on the upper 
ranges there is a high Xc-to-R ratio. 

IMPROVE FILTERING 

When incorporating the unit in the 
1957 Wide Band CRO. it is necessary 
to improve the HT filtering on the supply 
point “G.” If this is not done, supply 
ipple will cause erratic triggering, as. it 
vvill be superimposed on the synch sig 
lals derived from the vertical amplifier. 
vVe found that the second filter capa.ci- 
;or—previously 16 uF—should be in¬ 
creased to 50 uF. 

Figure 8 is an oscillogram of the 
Vfiller valve suppressor voltage waveform 
vhen the time base is being locked at one- 
quarter of the frequency on the vertical 
deflection plates, illustrating the action 
pf the new synch circuit. Note the 
)ulses arriving from the trigger and dif- 
erentiator, and the larger transitron cut- 
)ff pulse initiated by every fourth pulse. 

The oscillograms in Figs. 9 and 10 
llustrate the action of the ‘Trigger 
evel” and “Sync, polarity” controls. In 
-ig. 9, the polarity switch is set for posi- 
ive-going triggering, and the level con- 
rol adjusted so that the sweep starts 
ibout two-thirds of the way up the slope. 

In Figure 10, the polarity control is 

(Continued on Page 55) 
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Who killed this Fairchild transistor? 


Fairchild did . It had already passed their standard tests 
. . . tumbling, centrifuge, radioactive leak detection. Then, 
as a sample of the week’s production run, it was pushed 
to its limits . . . and beyond ... in destructive testing. Forces 
200,000 times greater than the pull of gravity. Extreme 
temperature, vibration, and shock cycles. Tests to deter¬ 
mine the final breaking point. In actual application, no 
transistor would ever have to take such a beating. Even 
if shot to the moon. But this is one way Fairchild make 
sure. If there’s any weakness in the production run, they 
want to be the first ones to know about it. And the only 
ones. That is why this name is synonymous with utter 
reliability in semi-conductor devices. 


FAIRCHILD 


SEMICONDUCTOR 


And one other thing, you can obtain any of the vast range 
of Fairchild diodes, transistors or multiples, through 
Electro Dynamics Pty. Ltd., sole Australian Distributors 
for Fairchild Semiconductor and Fairchild Controls. 


ED/14 


to 


ELECTRO DYNAMICS PTY. LTD. 

52-56 Burwood Road, BURWOOD, Victoria. 
Telephone: 28 0321 
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TOOL 

BOXtS 



MECHANICS TOOL CHEST 

TYPE T.C.l. 


A strongly constructed steel chest measuring 
I8in. x 7£in. x llin. and featuring} — 

• A fixed tray to accommodate a set of each, S.A.E., A/F., and 
Whitworth socket spanners and accessories. 

• Two drawers with specially designed channel slides for 
smooth operation and to give full support in any position. 
These drawers are partitioned to accommodate S.A.E., A/F., 
and Whitworth, King, Double-End, Tappet and Ignition 
Spanners, etc. The third drawer, which is a removable one, is 
undivided, will accommodate adjustable wrenches and other 
sundry tools. 

• The Chests are finished in two-tone stoving enamel and 
packed individually in strong corrugated board cartons. 

• A Chest Handle is fitted to each end for ease of carrying when 
loaded with tools. £8/17/- 



TYPE C.L.5. CARPENTERS 

A large capacity box, 33” x 7f” x 18”, featuring a solid 
drawn lid, and made throughout of heavy gauge steeL 
This box is specially constructed to accommodate and 
protect a set of Carpenter’s Tools and has separate 
compartments for saws, chisels, bits, tape, etc. Alsc 
brackets to hold planes, brace and level, in addition tc 
a large capacity general storage space. 

Top and handles are fitted to faciliate carrying when 
loaded. 

Both lid and front panel are fitted with full 
length hinges and the box is finished in baked enamel 
£14/8/11. 



CHESTS OF DRAWERS 


Three types of Galvanised Chests measuring 17f”x6f” 
11$”, containing 16 drawers, each measuring 6f”x3f” 
2 $”: 

• TYPE C.D.I.—As illustrated, with 16 undivide 
drawers. £3/5/-. 

• TYPE C.D.2.—As illustrated, with 16 triple con 
partment drawers. £3/14/-. 



"PIPGRAS” HOLE PUNCHES 

“PIPGRAS” Hole Punches are made from Alloy Tool 
Steel, and cut clean and accurate holes in sheet metal. 
They make a smooth perfect hole without reaming or 
filing. 

SCREW TYPE, ROUND 


Supplied with “UNBRAKO” High Tensile Socket Screws 
and Wrenches. Cut holes in sheet metal up to 18 gauge. 


TYPE 

NOMINAL 

ACTUAL 

WATER PIPE 

PILOT 

PRICE 

NO. 

SIZE 

SIZE 

SIZE (I.D.) 

DRILL SIZE 

EACH 

32.S. 

fin 

0.507in 

— 

fin 

5/16in 

21/8 

40.S 

fin 

0.618in 

fin 

21/8 

48.S 

fin 

0.742in 

fin 

5/16in 

28/- 

56.S 

fin 

0.884in 

fin 

fin 

38/- 

64.S 

lin 

1.008in 

— 

fin 

41/- 

72.S 

lfin 

1.133in 

fin 

fin 

45/4 

76.S 

1 3/16in 

l.l72in 

— 

fin 

45/4 

80.S 

lfin 

1.258in 

— 

fin 

49/8 

88.S 

l*in 

1.382in 

lin 

7/16in 

59/8 


With Heat Treated, High Tensile Steel Hex. Head Bolt 
and Nut. Cut holes in sheet metal up to 16 gauge. 


96.S 

lfin 

1.512in 

_ 

9/16in 

66/8 

112.S 

If in 

1.762in 

lfin 

9/16in 

76/- 

128.S 

2in 

2.014.S 

lfin 

9/16in 

83/4 


# TYPE C.D.3.—As illustrated, with 8 triple con 
partment drawers, and 8 undivided drawer 
£3/10/-. 

The Chests are finished in blue hammertone stovir 
enamel, are complete with identification cards an 
packed in strong corrugated cartons. 

Provision is made for all units to be bolted together i 
tiers. 



CHEST OF DRAWERS. TYPE C.D.4. 

A 17f”x6f”xllf” Galvanised Chest containing 4 fu 
length drawers each measuring 15f”x6f”x2f”. Finish} 
in blue hammertone stoving enamel. £3/5/-. 


GENERAL ACCESSORIES PTY. LTD. 


100 Clarence St., Sydney, and 30 Buckland St., Chippendale. M\4701. 
also at 86-88 Bathurst Road , Orange. Pirie Street , Fyskwick . Canberra . Phone 90036 , 
and Hobart • Perth • Launceston • Burnie . 
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set for negative-going triggering, and the 
level control adjusted so that the sweep 
starts near the start of the downward 
slope. It should thus be seen that be¬ 
tween them, the two controls allow a 
wide range of triggering points to be 
selected. 

Incidentally, the oscillogram of Fig. 
8 was taken with the controls of the 
oscilloscope concerned adjusted for trig¬ 
gering on the lower section of each long 
pulse. This illustrates another type of 
application for the polarity and level con- 
trols. 

Before we leave the operation of the 
circuit, there is an important aspect of 
timebase synchronisation which should be 
mentioned. It concerns the effect of syn¬ 
chronisation upon the frequency calibra¬ 
tion, if any, of the timebase. 

When a timebase is synchronised, its 
frequency is altered by the synchronising 
signal so that the sweep waveform is 
exactly “in step” with the signal. In 
Dther words, the timebase operating 
FREQUENCY is not that shown by its 
frequency controls when it is synchro- 
lised. 

There are many applications, however, 
n which it is desired to know the speed 
it which the sweep is moving. To be 
ible to determine the length of the 
)ulses, for example. How can this be 
lone, if the timebase becomes uncali- 
)rated when it is synchronised? 

With the Miller transitron and other 
orms of Miller timebase, it may be done 
>y calibrating the timebase ranges in 
erms of speed—i.e., in time per unit 
creen length. The speed of the time- 
>ase does not alter with synchronisation 
s does the frequency, for the speed is 
;overned by the slope of the run-down— 
nd is fixed by the circuit constants Ein, 
t and C. 

How then, you may ask, does the fre- 
uency alter, if the sweep speed remains 
onstant? Simply because the synchron- 
jation alters the AMPLITUDE of the 
awtooth, by controlling the turn-off 
oint of the integrator. Thus, a time- 
ase set for a certain speed can be syn- 
hronised over a range of frequencies, 
s sawtooth amplitude varying to achieve 
ie required frequency. 

The point of the discussion is this: to 
smain calibrated irrespective of synchro- 
isation, a timebase MUST be calibrated 
i terms of speed—i.e., so many milli- 
iconds per centimetre—on each of its 
mges. Ranges calibrated in terms of 
equency become uncalibrated when the 
mebase is synchronised, making the ac- 
arate measurement of duration impos- 
ble. 

Let us now briefly turn to the mech- 
lical side of the synchronising circuit, 
fitted to the 1957 Wide-Band CRO. 
his information will obviously be of 


|i STEREO TAPE RECORDER jj 

I N the February, March, April j! 
and June issues, this year, we 
!; described a stereo tape recorder, !j 
!| designed around the Collaro 4-track || 
jj stereo tape deck. Though necessarily ;; 
j> a quite complex project, many j! 
<1 readers have successfully duplicated <1 
!| our design, apparently with good I; 
I; results. 

J; The Australian distributors of the 
j! Collaro deck, Messrs Electronic In- ;! 
<! dustries Imports Pty. Ltd., now ad- \\ 
!; vise us that all future decks, coming i[ 
!; forward from England, will be fitted \\ 
J; with American “Michigan” heads, in J; 
j! place of the original type, which jl 
are no longer available. <! 

i| There would appear to be im- ![ 
portant differences in the technical \\ 
specifications and, while it is an- |j 
j! ticipated that the new heads will ;> 
<1 yield better results again, they may <! 
!| require changes to bias frequency \\ 
![ and level, to record level and to \\ 
the frequency compensating cir- j> 
;t cuits. j» 

<! We are awaiting samples of the <! 
!| new heads and will advise readers <i 
j| of the necessary circuit changes, || 
;; as soon as time and space allows. 

direct value only to those possessing this 
particular instrument, but it should help 
others indirectly by, perhaps, suggesting 
ways of adding the circuit to their own 
CRO. 

As the photographs reveal, the circuit 
is conveniently added to the Wide-Band 
CRO by mounting the additional valve 
and components on the shield bracket 
which divides the vertical chassis. The 
valve mounts horizontally, with the 
majority of its associated components 
on the timebase side of the shield brac¬ 
ket. 

To mount the additional transitron di¬ 
odes near the Miller valve, the existing 
2-lug tag strip just above its socket was 
replaced by a 3-lug type. The diodes and 
resistors of the timebase suppressor cir¬ 
cuit all mount on the socket and tag 
strip, connecting to the Schmitt trigger 
via the 15 pF differentiator capacitor 
(arrowed). 

The trigger components are support¬ 
ed by two 6-lug miniature tag strips, 
mounted horizontally on the bracket 
above and below the 12AT7 socket. Be¬ 
low the lower tag strip is the preset po¬ 
tentiometer used to adjust the triggering 
sensitivity. 

On the vertical chassis on the other 
side of the shield, a small 4-lug tag 
strip was mounted to support the trig¬ 
ger decoupling components — the 30K 
resistor, the 32 uF electrolytic and the 


TV FOR U.S. CARRIER LANDINGS | 

TELEVISION will be employed to increase the safety of jet aircraft landings 
L aboard U.S. Navy aircraft carriers under a new program known as Pilot 
anding Aid Television (PLAT). The U.S. Navy has awarded a 270,000-dollar 
mtract to Ampex Corporation, Redwood City, California, for closed circuit 
levision recording systems. 

Each aircraft carrier’s PLAT system will consist of a television - tape 
corder, four television cameras and related equipment. The cameras will cover 
l landings from several angles. Monitor receivers will display the progress 
r each landing, permitting carrier landing control personnel to “talk” the pilot 
)wn with greater precision than is presently possible. 

Television tape recordings of each landing, complete with minute-by-minute 
sual displays of aircraft speed and wind velocity, and audio recordings of 
>nversations between pilot and carrier personnel will be rerun for the pilot 
ter each landing for immediate evaluation. Errors can thus be pointed out 
promptly. 
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100K bias divider resistor. 

The synchronising potentiometer of the 
original circuit is replaced by the trigger 
level switch pot, as the photograph 
shows. By doing this, the front panel 
of the instrument need not be changed. 
The level control is simply turned to the 
anti-clockwise limit and “switched off” 
if automatic triggering is required—as it 
normally will be. 

This completes the description of our 
triggering sync. unit. With it, the Miller 
timebase becomes completely rock-steady 
and reliable in its synchronisation. Using 
it, one wonders how one could have 
persevered without it! 


AGENTS & MERCHANTS Pty. Ltd. 

Sole Agents 

SANYO TRANSISTOR 
RADIOS 

Our service department staffed by factory 
trained mechanics is fully equipped to handle 
all .servicing and repairs of SANYO Trun- 
Siistor Radios. SANYO Transistor Radio 
owners whose sets require servicing or re¬ 
pairing should send them to us post paid: 
They will receive our prompt attention and 
will be returned in 48 hours. 

Owners of other makes of transistor radios 
which are faulty may send them to us for 
servicing and repairing. 

Spure parts for SANYO radios arc generally 
available ex stock. Anyone interested in sup¬ 
plies of spare parts should send a stumped 
addressed envelope for our price list. 

We extend to all readers an invitation to in¬ 
spect our range of SANYO transistor radios 
exhibited at Room 6. No. 9 Queen Street. 
Melbourne. 

9 Ouccn Street, Tel.: No. 61*2427 

MELBOURNE, C.l, 


HITACHI 

FULLY GUARANTEED 



RECEIVING TUBES 

QUALITY CONSCIOUS manufacturers 
and TV service organisations choose HITACHI 
tubes. Most popular types are available . . 

. . each made to top standards and backed 
by a full guarantee. Delivery is immediate 
from stock. For supplies and further infor¬ 
mation trade buyers are invited to contact— 

ELECTRON TUBE DISTRIBUTORS 

PTY. LTD. 

3A Wellington St., Prahran, S.l, Vic. 

Representatives all States of Australia. 
Melbourne: Tel. 51-6362. — Sydney: Tel. UA2354. 
Perth: Tough Instrument Service Co.. 

993 Hay Street. Tel 21-9767. 
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..a superb Tape Recorder 

AMAZING 

ram deck 


as easy as putting on a record 



Slip the Gramdeck on to your turn¬ 
table and you have the finest tape 
recorder you've ever heard. Lift it 
off and your gramophone is ready to 
play records again. 


A FRACTION 
OF THE 
USUAL COST 


This is the Amazing GRAMDECK. The Gramdeck con¬ 
sists of two self-contained units—the tapedeck which is 
placed on the turntable—and the compact Control Unit 
(4in x 7in x 3±in) with control dial for Play, Record, etc. 
The Control Unit is completely self contained, uses tran¬ 
sistors and is powered from its own internal standard 
portable radio battery that may be used for 600 hours 
without replacement. Included with the Gramdeck Tape 
Recorder is the beautifully styled Lustraphone Moving Coil 
Microphone—a sensitive efficient instrument specially selec¬ 
ted for the finest results. 

The GRAMDECK is simple ... no valves or motors to go 
wrong . . . slips on to the gramophone turntable as easily 
as a record. The turntable drives the tape spools and the 
gramophone or radiogram, loudspeakers provide reproduc¬ 
tion through the Gramdeck, giving quality of reproduc¬ 
tion that must be heard to be believed. 

GRAMDECK was invented as an essential piece of re¬ 
cording apparatus for the Royal Radar Establishment and 
Government permission had to be obtained before it could 
be patented and released to the public. It uses standard 
tapes—has an erase head for wiping out old recordings 
so you can use the tapes as many times as you like. 

GRAMDECK IS SO EASY TO USE ... no circuit alter¬ 
ations of any kind are needed to your existing equipment. 
When you have made a recording you can immediately 
play it back through your radio or gramophone. 


Address: 


HERE ARE THE FACTS YOU WANT TO 
KNOW ABOUT GRAMDECK 

Takes any spool up to 

52 in. 

Twin Track Recording 

Head. 

Tapes any Speed. 
Automatic Erase. 

Easy to fit. 

Superb Quality Recording. With Gramdeck you use the 

motor, valves, loudspeaker, etc., that you have already 

bought. Gramdeck quality is possible only because the 

designers have been able to concentrate ort quality of repro¬ 
duction rather than having to spread the cost over a large 
number of components. 

THIS IS A SPECIAL OFFER. 

LIMITED STOCKS ONLY. 

BUY YOUR GRAMDECK 
NOW. 

GRAMDECK costs only .. 


Better Reproduction. 
Reliable Performance. 
Fits any record player. 
Fits any spindle. 

Records direct from 
radio. 


26 guineas 


BARDSLEY IMPORT TRADING CO., 
166 Glebe Road, 

Glebe, N.S.W. MW1453 


BRISBANE 

AGENCIES, 

16 Stanley Street, 
South Brisbane. 
4-5466. 


Please forward, post free, complete GRAMDECK Tape 
Recorder. I enclose cheque, postal notes, money order, to 
the value of £27/6/. 


Name: 


(R.T.H.) 
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A SIMPLIFIED 
LIGHT BEAM 

RELAY 


Where convenient, the lamp house and relay box may 
be combined as an integral unit . A mirror will be 

necessary at the other end and the distance of "throw" SSSIRl Ir <0&fSS€&S! 

will be doubled . S 


Here is a project which will appeal to beginners and advanced amateurs 
alike. It is a light beam relay system which is so simple that our beginners 
should have no difficulty in making it work, yet so useful and reliable 
that we imagine it will find many practical applications in the industrial 
sphere. And not the least of its advantages is its low cost. 


UR readers have always shown an 
interest in light-operated relays, 
/en in the days when such devices were 
datively complex; when they were built 
'ound gas-filled photo-cells, thyratrons, 
id relatively high voltage power sup- 
lies. 

More recently, the advent of semi- 
>nductors made possible considerable 
mplification of such devices. Photo- 
nsitive diodes, transistor amplifiers, and 
w voltage power supplies became the 
der of the day, and even the amplifier 
>uld be dropped in the very simplest 
jplications. A practical version of this 
nd of equipment was described as 
cently as September 1961. 

This system used a germanium junct- 
n diode in the specialised role of a 
loto-diode. When a light beam is 
rected onto such a diode, it experiences 
change in electrical properties accord- 
? to the amount of light falling on it. 
In turn, the photo-diode was used in 
2 bias voltage divider circuit of a 
msistor. Variations in light intensity 
ling on the photo-diode caused a 
ange in the bias on the transistor. A 
ay in series with the collector was 
:n operated, either making or break- 
; suitable contacts. 

Having arrived at the stage where we 
✓e contacts either opening or closing 
the result of a change in light in- 
sity, the uses are almost unlimited. As 
5 aspect was dealt with at some length 


in our previous article it is proposed 
only to give a brief summary here. 
Further details, if required, may be had 
by reference to the above. 

One of the most popular applications 
would be that of a “shop minder.” By 
arranging a light beam to cross the 
doorway, each time a customer enters 
and breaks the beam, a buzzer or other 
indicator will be brought into operation. 
Similarly, petrol pumps could be watched 
and garage doors opened, just to mention 
a few. While the emphasis is on the 
application as a shop minder rather than 
that of a burglar alarm, it would have 
possibilities in this latter field as well. 

While the unit just referred to was a 
fairly simple arrangement and quite easy 
to get going, we are now in a position 
to carry the process of simplification one 
stage further. This is made possible by 
the cadmium sulphide cell, sometimes 
called a light dependent resistor (LDR), 
or photoconductive cell. We have been 
intrigued by this little device ever since 
we first encountered it, and took the first 
opportunity to look into its practical 
possibilities. Its low price is not the least 
of its attractions. 

Reference to the characteristics of the 
type ORP12 and its quite similar counter¬ 
part, the B8-731-03 shows them to be 
very interesting. Physically, the cell is 
a small plastic button with a diameter of 
14 mm (approx. 9/16in) and a depth of 
9mm (approx. 23/64in)r 

☆ 

Lamp house as¬ 
sembly, showing 
details of lens 
mounting rings 
and lamp socket 
soldered to the 
sliding ring. A 
four - watt car 
lamp is illustrated 
but any single 
contact lamp can 
be accommodated . 

☆ 



The resistance of the cell has a mini¬ 
mum value of 10 megohms in total dark¬ 
ness, dropping to something like 300 
ohms or less in bright light. The maxi¬ 
mum power dissipation is 200 milliwatts. 
Armed with this information, the idea of 
controlling a relay without the aid of a 
transistor seemed to have distinct pos¬ 
sibilities. 

Turning now to relays, the power 
requirements to operate typical telephone 
types are of this order: A “make” con¬ 
tact set, 28 milliwatts; a “break” contact 
set, 34 milliwatts; a “changeover” con¬ 
tact set, 40 milliwatts and a “make- 
before-break” contact set, 28 milliwatts. 
Slightly less than twice the power will 
be required to operate two similar sets 
of contacts. Most relays drop out at 
approximately 25 per cent of the “pull 
in” power. 

SIMPLEST SET-UP 

On this basis it seemed perfectly 
practical to produce a light-sensitive 
relay consisting of only three major 
items; the cadmium sulphide cell, a low 
voltage power supply, and a relay. Any¬ 
thing simpler would be hard to envisage. 
The only point was, would it have suffici¬ 
ent sensitivity for typical applications? 

For convenience, and because it had 
worked out so satisfactorily in the previ¬ 
ous project, we decided to conduct our 
current experiments around the hardware 
and optical system used for the September 
1961 project. 

This was in two parts: A lamphouse 
and a maip unit. The lamphouse con¬ 
sisted of a length of brass tube with a 
lens mounted at one end and a lamp 
socket (automotive type) mounted on a 
sliding support inside the tube. 

The main unit was a small aluminium 
box. It housed a similar length of 
brass tube, fitted w'ith a lens and a 
sliding support for the photo-cell, con¬ 
stituting the optical system at this end 
of the system. It also housed the power 
supply — small power transformer, sili¬ 
con rectifier, and filter capacitors — the 
relay, and, in the original, the amplifying 
transistor. 

By way of experiment, we mocked up 
what could be considered a typical sys¬ 
tem in the simplest possible form. We 
used the original power supply, deliver¬ 
ing about 12 volts, the optical system 
in the main unit, and the lamphouse. 
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TYPE 
S 8 

Applications: 


Automatic 

Machines 


Washing 


• Dishwashers 

• Glass Washers 

• Domestic Cooking 
Ranges 

• Recording Instruments 

• Coin-Operated Timing 
Devices 

• Refrigerator 
Defrosting Units 

• Process Timers for 
Industrial TV and 
Radio Clock Timers 

« Time Delay Relays 


• most compact 

• most efficient 

• most versatile 

SYNCHRONOUS 
MOTOR UNIT 

The WF Type S8 synchronous motor unit* power¬ 
ed by the same reliable precision synchronous motor 
as used in Australian Sungumo Time Switches, pro¬ 
vide almost unlimited adaptability for automatic tim¬ 
ing applications. In addition to the normal “run of 
the mill** applications listed, the WF S8 unit meets 
unusual specifications such as those found in labora¬ 
tory work. 

Models available cover 240V, 110V, 32V, AC 
5Cc/s, clockwise or anti-clockwise rotation, with shaft 
speeds range from 1 rev/sec to 1 rev in seven days. 
Motor and reduction gear are totally enclosed in a 
sealed housing fitted with flange for easy mounting 
(Jet the facts about WF S8—Australia's biggest selling 
synchronous motor unit—from your nearest office of 



(pictured 
actual size) 





WARBURTON FRANKI 


ADELAIDE 204 Flinders Street W1711 
BRISBANE 13 Chester St., Fortitude 
Valley. 51-5121 


MELBOURNE 359 Lonsdale St. 67 8351 
SYDNEY 307 Kent Street 29 Mil 


NEWCASTLE WEST 844 Hunter St. 

MA4077 

WOLLONGONG 80 Keira St„ . B5444 


ASSURED SUCCESS WITH R.C.S. 



Sydney University 
RADIO CONVERTER 

READY TO USE. 

Works with the smallest Transis¬ 
tor, your Mantel or Car Radio 
WITHOUT ALTERATION. Size 
3in. x 2ln. x lin. PRICE £5. 
216 Battery 7/6 extra. 


ALL TRANSISTOR CAR RADIO 


TRANSISTOR RADIO 

1 TRANSISTOR—1 DIODE 


Car Radio Kit P/no. 584 £26/10/- 

Complete to even the last self topping 
screw. 

Speaker and Aerial not included. Post 10/- 


CAR RADIO CABINET and 
DIAL KIT PART 583. 
£5/18/9 tax inch 


DIALS AND KNOBS 

453 Dial and Knob 300 pf Gang . . . . 12 6 

458 Dial and Knob 300 pf Gang 12 6 

Sales-tax included. 

R.C.S. 

R.C.S. Radio Pty. Ltd 


PRINTED CIRCUITS 

Part No. 

558 Amplifier Audio Transporta 6 

and 7 25 - 

559 RF Section Transporta 6 25 - 

552 RF Section Transoorta 7 25 - 

569 Audio and RF Section Trans- 

porta 4 25 - 

568 TV Video Str p R. and H. 25- 

567 RF Stage 3 gang Transporta 7 25 - 

580 Car Radio 37 6 

577 University Converter 62 1C 25- 

578 B->s r Converter R. and M. 

fil 9C . 25 - 

586 Preamplifier R. and H. 61 IIP 25- 

587 Preamplifier R and H. 61 11P1 25- 

Sales Tax included. 


COIL KITS 


Part No. 

560 for Transoorta 6 . 

563 for Transporta 7 

570 for Transporta 4 

571 for TV Video Strip 

575 for RF Transporta 7 


95 

131 3 
67 6 
75 

128 2 


581 for Car Radio coil and h’ware £12 10 
22! !? r Car R a d 'o Coils and Choke 93 9 
576 University Converter .44 

Sales tax included. 


TRANSISTOR COILS 
AND IF's 


Part No. 

248 Osc, Coil .. . .. . 

245C Aeiial Coil with rod . .. 

253 Car Aerial Coil. 

252 RF Coil .. . 

174 Single Tuned IF 455 Kc .. . 

175 Single Tuned IF 455 Kc . .. , 

176 t)oubl e Tuned IF 455 Kc .. . 

177 Double Tuned IF 455 Kc .. . 
178' Double Tuned IF 455 Kc 

17? Transporta 4 IF . 

Sales tax included. 


12/6 
. £ I 

15/8 
14/2 
14/2 
14/2 
14/2 
14/2 
14/2 
15/10 


FILTERS 


Part No. 

26 % amp Line Filter . 

27 2 amp Line Filter .. .. .. 

22 5 amp Line Filter .. 

II Aer. Filter Kit .. .. .. .. 

(Sales tax incl.) 


3?/? 

48/9 

67/6 

116/8 
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RELAY 
(See text) 


1N2858 


25 

25VW 


DIODE POLARITY 


ORPJ2 OR 

R8 731 03 


TO LIGHT 
SOURCE 


Only a few minor alterations were 
necessary. 

One of these was to modify the slid¬ 
ing cell support in the main unit to 
accommodate a 7-pin miniature socket, 
used in turn to support the cadmium 
sulphide cell. It so happens that the 
spacing of the cell leads are such that 
they will fit into any two diametrically 
opposed holes in a 7-pin socket. The 
leads need to be bent double to simu¬ 
late the thickness of a valve pin. 

PRECAUTION 

The holes on a new socket must be 
sased open sufficiently to take the 
doubled pins. This may be done by 
pushing a valve into the socket and 
hen pushing a piece of 16-gauge tinned 
;opper wire into the two holes to be 
ised. An alternative method would be 
lot to bend back the leads on the cell, 

)ut to remove the lugs from the socket. 

The leads may then be fed through the Relay housing with sides removed. Practically all components can be seen 

ppropriate holes in the socket, suitably with wiring for the 18-volt supply. The photoconductive cell, fitted to the 

>ent and hookup wire soldered directly 7-pin socket, and sliding ring are in the foreground. 

o them. 

Another modification was to remove in increasing the complexity — and 
he lens from the cell optical system, cost — of the system, if nothing is 
ast to see how simple we could make achieved thereby. However, there are 
he system, and still provide reliable several ways of increasing the sensitivity, 
peration. should this be desirable. 

A 12-volt, 18-watt car lamp was fitted One is to restore the lens in front of 
3 the lamp hou:ing, operated from the the cell, as in the original unit. When 
ransformer in the main unit, and fed we did this, we were able to increase 
irough a 2 ohm, 5 watt series resistor, to distance to 35ft, all other factors re- 
his reduced the lamp wattage to just maining the same. Even at this distance, 
nder 12 watts, which is the safe maxi- we achieved a relay current of 10 mA, 
turn power available from the trans- which was very satisfactory, 
prmer. If it is desired to squeeze the maxi- 

At this stage, it may be well to dis- mum possible from this set of values, 
ass the reason for using the 2 ohm the DC voltage may be increased “on 
jsistor in series with the lamp. Why load,” by replacing the 25mfd electro, 
ot use a 12-watt lamp and be done with lOOmfd or more, 
ith it? The answer concerns the life Again, there is the choice of relay re- 
spectancy of the lamp. In this case, sistance. At the extreme distances just 
e are under-running the lamp by as quoted, the 500 ohm unit is far from 
luch as 34%, and the lamp should give optimum, the cell having a much higher 
jry long service even under continuous resistance than this and therefore de- 
peration. The temperature will also veloping the lion’s share of the voltage 
2 down, giving an orange light, but across itself. Relatively little voltage is 
tis is no problem as the cell is more developed across the relay, and a more 
msitive to light at this end of the accurate match between the two is very 
lectrum. desirable. 

For a start the light and cell were Some basic facts need to be recalled 
parated by a distance of 12 feet and when we consider how best to determine 
\ ohm-meter applied across the cell, relay values and operating conditions for 
lie resistance recorded was 1200 ohms any particular set of circumstances. One 
ith beam on, dropping to 50K with of these is the maximum dissipation per- 
st the ambient light of the workshop, 
educing the distance to 10 feet gave a 
sistance of 1000 ohms. 

IRST RESULTS 

A relay of 500 ohms was then put in 
ries with the cell and the 12-volt DC 
pply. At 10 feet the relay pulled in 
isitively with a current of 8 milliamps, 
opping out when the light beam was 
oken and the current fell to 400 
icroamps. 

The distance was increased to 12 feet 
d the experiment repeated. This time 
» current was only 6.4 milliamps. 
le relay did operate, but the action 
is not positive. Undaunted by this 
nporary setback, we removed the 560 
m bleeder resistor across the 25mfd 
:er capacitor. The voltage rose to 15 
d the relay operated with a snap! 
om this it may be concluded that this 
nple arrangement is quite a practical 
oposition up to distances of 12 feet 
even a litle more. 

We imagine that a 12ft throw would The 18-volt supply is quite straightforward. The bleed resistor need only 

all that would be required in many be used if lower voltage and sensitivity is required. Note the diode polarity 

ses and, if so, there is little point details in bottom left hand corner . 

cp 

dio, Television & Hobbies, September, 1962 


missible by the cell, which is 200 milli¬ 
watts. In most cases we can work well 
within this limit without difficulty. 

The other point is the power needed 
to operate a relay. This may vary a 
good deal with individual units but, as 
already stated, a typical range is between 
28 and 40 mw. Taking a conservative 
figure, 100 mw could be used as a basis 
for calculation. Just how much you care 
to deviate from this approach is largely 
up to the individual requirements and 
circumstances. 

The worst condition for the cell with 
respect to power dissipation, is when the 
relay winding and cell have the same 
resistance value. On the other hand, 
this is the state of affairs to be aimed 
at when deciding the value required for 
the relay winding, for it is the condi¬ 
tion of most efficient operation. 

In order to determine the relay value, 
the light source and cell to be used 
should be set up in the positions they 
will eventually occupy. An ohm-meter 
is connected across the cell and the re¬ 
sistance with the beam on and off noted. 
The resistance read with the beam on is 
the ideal value for the relay winding, 
Reasonable departures from this reading 
could still be a practical proposition. 

Having selected an optimum relay re- 





































TV ALIGNMENT GENERATOR 
KIT (TS4A). Freq. range, 3.6 mc/s- 
220 mc/s. Crystal marker, 5.5 mc/s 
and multiples thereof. Sweep de¬ 
viation continuously variable from 
4 mc/s lowest maximum deviation 
to 42 mc/s highest maximum de¬ 
viation. Operates 1 lOv A.C. 

Was £57/14/- NOW ONLY £43/5/6 


CATHODE RAY TUBE CHECKER 
KIT (CC-1) 

An invaluable tool for checking picture 
tubes. Checks cathode emission, beam 
current, shorted elements, leakage be¬ 
tween elements. Provides mag. visual 
inspection of gun aperture. Indication of 
quality of fluorescent coating. Tests all 
electromagnetic deflection type tubes, 
using the duodecal (12-pin) base. Power: 

105-125 V.A.C., 50/60 cycles. 

Was £15/14/- NOW ONLY £ll/15/< 


WORLD FAMOUS 
"BUILD YOURSELF" KITS 
from WARBURTON FRANKI 

Even at “regular” prices, Heathkits 
save you big money whilst bringing 
you the highest quality parts and com¬ 
ponents, plus the most modern 
circuitry in electronics today! 

BUT NOW Warburton Franki are 
able to reduce prices still further on 
the range of models shown—you can 
really save— while stocks last!! 

All Heathkits are as easy to buy as 
to build —one small down payment is 
all you need to become a satisfied 
Heathkit owner. Order by mail if you 
wish. Easy purchase plans sent on 
request. 


Heathkit Variable Frequency 
Oscillator kit (VF-1U) 

Complete coverage of ham bands — covers 160-10 
metres with 3 basic oscillator frequencies. Volt 
regulated for frequency stability, extensive shield¬ 
ing, ceramic coil forms. Illuminated tuning dial, 
vernier reduction. Power requirements 250-350V. 
D.C. 15-20 mA and 6.3V. A.C. at 0.45 A. 

Was £25/19/- 

NOW ONLY £19/10/- 


HEATHKIT DIRECT 
READING CAPACITY 
METER KIT (CH-IU) 

Full scale ranges of 
100 micro-micro¬ 
farad, 1,000 micro¬ 
microfarad, 0.01 
microfarad and 0.1 
microfarad. Completely accurate. 1 
per cent external standards provided 
for each of the four ranges. Easily 
built in only a few hours. 

Was £32/5/- 

NOW ONLY £24 


__ 

HEATHKIT 
R.F. SIGNAL 
GENERATOR 
KIT (SG8) 

Five bands 160 kc/s-220 mc/s 
three outputs—R.F., modulate 
R.F. and 400 c/s audio. 

Was £20/10/- 

NOW ONLY £15/7/< 


Finest Value in a 

Marine Depth Sounder (MI-10) 

The easy-to-build all-transistor battery-operated 
unit that adds to your boating enjoyment. For 
safety . . . navigator ease . . . boat protection. 
Indicates depth 0-100ft. Shows type of bottom 
as well as depth. Transducer (sending 
and receiving) for temporary or per¬ 
manent mounting bracket. 

Was £55/4/- 

NOW ONLY 
£45/0/0 


Heathkit Tube Checker 
Kit (TC-3) 

A must for every modern service shop! Will 
check ALL tubes normally met in everyday radio 
and TV service work. Tests emission, short, 
leakage, open element, filament continuity. Fila¬ 
ment volt from 0.63-110V. A.C. Element test 
volt. 30, 100, 250V. A.C. Operates 95-135V. A.C. 

Was £39/17/- 

NOW ONLY £35/0/0 


NOW SAVE 
MORE 
THAN EVER 

ON 


MAIL ORDERS are delivered FREE in the 
metropolitan areas of Adelaide, Brisbane, Mel¬ 
bourne, Sydney and Perth. Send your cheque or 
M.O. to your nearest W.F. office. 



WARBURTON FRANKI 


FREE CATALOGUE describes the big range 
of Heathkits for testing, amateur radio, stereo, 
auto and marine—available on request. 


ADELAIDE: 204 Flinders St. W1711. PERTH: Tough Instrument Servic 
BRISBANE: 13 Chester Street, For- Co., 993 Hay St. 219767. (Pric< 
titude Valley. 51-5121. slightly higher in W.A.) 

MELBOURNE: 359 Lonsdale Street. 

67-8351. SYDNEY: 307 Kent Street. 29-111 
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sistance we must how determine what 
voltages must be applied to that relay 
to produce a power value at least equal 
to that required for reliable “pull in” 
operation. And, if the cell and relay 
resistances are exactly equal, equal volt¬ 
ages will be applied to both, so that the 
supply voltage must be twice that re¬ 
quired for the relay. 

Again assuming equal resistance, the 
wattage dissipated in each will be equal, 
and must be kept below the 200 mW 
figure. As a guide, the current or volt¬ 
age required to dissipate 100 mW in 
various values of resistance is given be¬ 
low. 

100 ohms: 3.16V or 31.6mA. 

500 ohms: 7.08V or 14.15mA. 

1,000 ohms: 10V or 10mA. 

2,000 ohms: 14.15V or 8.08mA. 

10,000 ohms: 31.6V or 3.16mA. 

[Although we have given values for as 
ow as 100 ohms, this does not neces¬ 
sarily imply that such a low resistance 
vill be obtained. In point of fact, the 
ower limit of individual cells varies be- 
ween 300 and 75 ohms, regardless of 
low much light is directed on it.] 

As an example, suppose that with our 
esistance measuring setup, we find that 
ve get a cell resistance reading of 1,000 
)hms with a certain light beam. This 
neans that a relay with a 1,000 ohm 
vinding will be best for the job in hand. 
The table above shows that 10V is re¬ 
quired across the relay, meaning a supply 
ollage of 20. 

HIGHER VOLTAGES 

As a general rule, the less light that 
s available for the cell, the higher will 
■e the required relay resistance, with a 
:orrespondingly higher voltage supply. 
Vith this in mind, we submit a circuit 
or a voltage doubler. This will deli- 
er approximately 28 to 35 volts, ac- 
ording to the load and capacity of the 
lectrolytics. 

Here, a word of warning. Assuming 
0 volts supply (with 15 volts across the 
ell), a cell resistance of 1150 ohms 
ives the maximum dissipation of 200 
iw. In order to be on the safe side, 
o relay value lower than 1500 ohms 
lould be used with this voltage. 2000 
hms would be safer if the voltage is 
little higher. 

Although these conditions which we 
lave enumerated are the ideal ones, 
iere may be many cases where read¬ 
's have a certain relay on hand which 
ley would like to use. If the resist- 
ice falls between 500 and 2000 ohms, 
ten take heart, for it will more than 
kely do the job for you. 

In these circumstances, the light 
)urce may be varied to suit the relay, 
here are many car lamps of various 
itings to choose from and these are 
■adily available. In extreme cases, a 
aled beam car headlight could be used 
get sufficient light when a very long 
row is necessary. Care should be taken 
» ensure that the transformer is cap- 
)le of delivering the lamp current for 
ng periods without overheating. 

In any set-up, a reasonably high re- 
stance should be noted with the beam 
f, 50K ohms being a fairly represen- 
tive value. Provided the value is high 
lough to release the relay, then all 
ill be well. If trouble is experienced 
this regard, high ambient light may 
: the cause. This condition can often 
i remedied by placing a longer tube 
front of the cell, or shielding it in 
her ways. 



Where high sensitivity is required, this voltage doubler supply, giving up to 
36 volts or so, may be used. Bleeder resistor comments still apply. Note, care¬ 
fully, the polarity of diodes and electrolytics. 


Alternatively, or in addition to, it 
may be necessary to deliberately reduce 
the sensitivity of the system, so that it 
will respond only to the stronger light 
from the lamp and not to the weaker 
spurious light. This assumes that there' 
is sufficient difference between the two. 
If not, steps must be taken to rectify 
the condition. 

The need to reduce sensitivity is most 
likely to arise in the case of the higher 
voltage circuit, which is sensitive enough 
to hold a relay in on quite low light 
levels. Reducing the supply voltage is 
about the bast method of sensitivity 
control, and a bleed resistor across the 
supply is about the best way to vary 
the voltage. 

This may be a fixed resistor, deter¬ 
mined experimentally when the system 
is installed, or may be made variable 
in part for easy adjustment. It is shown 
dotted in the diagram. 

The general construction is quite 
straightforward and should be readily 
followed from the photographs and dia¬ 
grams. The box is constructed from a 


strip of 18-gauge aluminium measuring 
221 inches by 3 inches overall. After 
marking out, but prior to cutting and 
folding, a series of l/8in holes is drill¬ 
ed at the points which will eventually 
become the corners of the box. Vee 
slots are cut into these holes from the 
sides and the folds made. Two side 
pieces, measuring 7 3/8 inches by 3 5/8 
inches, are made from a lighter gauge 
aluminium. 

Although we have given details of the 
cell and light source housings, these are 
for a particular set of circumstances and 
may be modified to suit individual re¬ 
quirements. Brass tubing was used on 
the original, but there is no reason why 
aluminium or other material should not 
be used if available. 

The wiring is simple and straightfor¬ 
ward and needs little comment. How¬ 
ever, two points should be watched. 
These relate to the correct polarities of 
the electrolytic capacitors and silicon 
diodes, and must be wired in as shown 
in the circuit diagram. The arrow on 
the diode points to the “cathode” or 
positive side, as shown, in the circuit. 



Details showing construction of cell and lamp housings. The cell socket is 
soldered to the sliding ring, excess solder being cleaned off the ring face. 
Lens and tube in top left corner are optional. 
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KITSETS BUILD II YOURSELF ... FOR HALF PRICE 


1. DXERS 1 

2. DXERS 2 

3. DXERS 3 

4. S/W 3 Band 3 

5. Little General 1961 

6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. Portagram 

10. Portaplayer 

11. Stereogram 

12. S/W Conv. (batt.) 1 

13. S/W Conv. (batt.) 2 

14. S/W Conv. (A.C.) 1 

15. S/W Conv. (A.C.) 2 

16. All Wave Conv. 1 

17. All Wave Conv. 2 

18. 50 Mc/s Conv. 

19. 144 Mc/s Conv. 

20. Tape Amp. No. 3 

21. Tape Amp. No. 4 

22. Stereo Tape Amp. 

23. Stereo Headphone 
Adapter 

24. Playmaster Stereo 
"DONT BUY" 


Control Unit No. 9 

25. Playmaster Stereo 
Control Unit No. 10 

26. Low Noise Transistor 
Control Unit 

27. 4 Channel Audio 
Mixer 

28. Playmaster Mono 
Control Unit 

29. Playmaster Tuner 
No. 3 

30. Playmaster 
Program Source 

31. Playmaster Unit 
Program Source 

32. Mullard Wide 
Band Tuner 

33. Hi-Fi 3 Amp. 

34. Mullard 3-3 Amp. 

35. Mullard 5-10 Amp. 

36. Mullard 5-20 Amp. 

37. Stereo Headphone 
Amplifier 

38. Mullard 2-2 Stereo 


39. Unit 2 Stereo 

40. Unit 3 Stereo 

41. Playmaster lOw 
Stereo 

42. Playmaster 17w 
Stereo 

43. Philips Twin 10 
Stereo 

44. 13 watt P.A. Amp. 

45. 25 watt P.A. Amp. 

46. 35 watt P.A. Amp. 

47. 100 watt P.A. Amp. 

48. Standard 13 watt 
Guitar Amp. 

49. Standard 25 waft 
Guitar Amp. 

50. "Golden Series" 
lOw Guitar Amp. 

51. "Golden Series" 
20w Guitar Amp. 

52. Transistor 1 

53. Transistor 2 

54. Transistor 3 

55. Transistor 4 

56. Transistor 6 


57. Transporfa 7 

58. Transporta (R.F.) 7 

59. Transistor (B/C) 8 

60. Transistor 3 band 8 

61. 3" C.R.O. 

62. 5" W/range C.R.O. 

63. W/range Aud. Osc. 

64. Sweep Generator 

65. 6 Volt Tachometer 

66. 12 Volt Tachometer 

67. G.D.O. Adapter 

68. R/C Bridge 

69. Valve and 
Transistor Tester 

70. Electronic Stetho 

71. Transistor W/meter 

72. Transistorised 
Signal Tracer 

73. Pattern Generator 

74. Transistor Stereo 
Amplifier 2 Watt 

75. Transistor Stereo 
Amplifier 4 Watt 

76. Transistor P.A. 
Amplifier 10 Waft 

REQUIREMENTS 


BEFORE WE QUOTE FOR YOUR 


WE STOCK Metalwork and Panels f or Radio TV & Hobbies projects and 
numerous other types. 


ALUM tr STEEL 
CHASSIS 
ALUM PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 
VALVES 
TRANSISTORS 
PICTURE TUBES 
TRANSFORMERS 
CHOKES 
TV AERIALS 


TV COMPONENTS 
CONDENSERS 
RESISTORS 
RECORD PLAYERS 
RECORD 
CHANGERS 
TRANSCRIPTION 
UNITS 
METERS 


TEST EQUIPMEN 
PICKUPS 
CARTRIDGES 
STYLS 

VIBRATORS 

PRINTED 

CIRCUITS 

COILS 


ELECTRONIC DEVELOPMENTS 


NICHOLAS BUILDING—37 SWANSTON ST., 

Phone: 63-5973. MELBOURNE —VICTORIA Phone: 63-597.' 
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12-WATT PUBLIC ADDRESS AMPLIFIER KIT 


Amazingly compact, yet a full 12 watts rated output from 4.5 millivolts input. High sensitivity, 
microphone and pickup inputs and excellent freq uency response, and easily portable (9" x 5" x 2") 
make this unit a No. 1 choice for medium power requirements. 


FULL PRICE ONLY £18/12/6 


OTHER POPULAR KITS FOR 1962 


"LEARN WHILE YOU BUILD'' KIT 

A COMPREHENSIVE, 3 STAGE PROGRAM FROM BEGINNER TO PROFICIENT CON¬ 
STRUCTOR COMBINES PRACTICAL CONSTRUCTION AND PROJECT WIRING WITH 
THEORY— WRITE FOR DETAILS NOW 


TRANSPORTA 7 
R.F. 

£23/12/6 

ELECTRONIC 

STETHOSCOPE 

£17/18/6 

Golden Series 

20 Watt Guitar 
Amplifier 
£28/15/- 

MULLARD 2-2 
STEREO AMP 

£21/18/6 

STD. 25 WATT 
GUITAR AMP 

£24/15/- 

STEREO TAPE 
AMPLIFIER 

£39/14/6 

R/C 

BRIDGE 

£24/16/- 

50 and 144 MC/S 
CONVERTERS 

£6/12/6 
plus crystal 


Slereo Control 
Unit No. 9 

£12/15/- 

Valve and 
Transistor Tester 

£29/14/6 

G.D.O. 

ADAPTER 

£8/16/6 

6V AND 12V 
TACHOMETER 

£14/16/6 



MINIWATT TWIN 10 STEREO AMPLIFIER KIT 


Higher sales each week reflect the popularity of this high quality unit. Full 10 
watts per channel—low distortion figure, and high fidelity response, combined 
with reasonable price, make this kit the leader in the medium power stereo field. 

FULL KIT PRICE £36/12/6 


ELECTRONIC DEVELOPMENTS 

NICHOLAS BUILDING — 37 SWANSTON ST., 

‘HONE 63-5973 MELBOURNE — VICTORIA PHONE 63-5973 
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Landing barges needed contact with 
their base ship and shoreline installations, 
and armoured vehicles required contact 
with each other, without sending their 
signals so far that the enemy’s busy ears 
could also tune in on their movements. 

The use of lower power in the HF 
bands was not the answer for, under 
suitable conditions of propagation, it is 
possible to transmit round the world on 
a fraction of a watt of power. 

It is just unfortunate that these man¬ 
made conditions of dire necessity should 
have been the cause of really intensive 
research into, and development of, equip¬ 
ment for use in the VHF region. 

It had long been known that radio 
waves in the VHF spectrum would, un¬ 
der normal conditions, not be reflected 

Novel design uses 


superhet mixer plus 
superregen. SF/detector 


the FREMODYNE FOUR 


The front panel of our 
simple receiver is enchanced 
by the use of water soluble 
transfers for lettering and 
dial scales. No case was 
used around the unit al¬ 
though one could be fitted, 
provided a suitably hinged 
lid was provided to facilitate 
coil changing. 

By Keith 

W ITH the advent of television and 
the ever-increasing use of frequen¬ 
cies above 30Mc. for mobile radio, etc., 
there has been a constant demand by 
our junior (and not so junior) readers for 
a simple receiver which would be cap¬ 
able of pulling in the many and varied 
signals. The unit we present this month 
is our answer to this problem and, con¬ 
sidering its simplicity, we have been 
really amazed at its performance. 

We have, in the past, produced many 
simple receivers for those frequencies be¬ 
tween the broadcast band and 30Mc., 
usually with plug-in coils and based on 
the ordinary regenerative principle. These 
little sets, because of their simplicity and 
economy, have always been extremely 
popular and were the means by which 
many a budding SWL (short wave listen¬ 
er) “cut his teeth,” so to speak. 

With the decline in sunspot activity 
and a consequent reduction in the num¬ 
ber of HF stations which can success¬ 
fully be copied on these simpler receiv¬ 
ers, it seems that our readers are turn¬ 
ing their thoughts more than ever toward 
the higher, or VHF, bands as a source 
of short wave listening. 

The reason why this should be so is 
not hard to find, if one examines the 
state of the art and the development of 
these bands in the years following World 
War II. 

Prior to the war, relatively little use 
was being made of the frequencies above 
30Mc. Amateur stations were spasmodic¬ 
ally active on at least two small bands 
and some Governmental work was be- 
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ing done but, by and large, the region 
was mostly undeveloped, at least in Aus¬ 
tralia. 

Early in the war it became apparent 
that, for tactical reasons, radio equipment 
having a short but reliable range was 
urgently required. Aircraft during their 
landing and take-off procedure needed 
radio instructions, but it was hardly de¬ 
sirable to broadcast these to the world 
at large. 


by the ionospheric layer but would pass 
right through and be lost into space. The 
theoretical limit over which such trans¬ 
missions could be made was the distance 
over which the receiving antenna could 
“see” the transmitting antenna or “line 
of sight.” 

In practice, it was found that various 
objects would bounce or “reflect” the 
radio waves so that signals were possible 
between two stations which could not 



The position of the sub-chassis on the main chassis can be clearly seen in this 
illustration. A diagram of this sub-chassis is included in the article to assist 

constructors. 
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6AU6 


17-G, 6SH7 ETC.) 


270K 


5000 3W 

~AWr— 


6X4 (6X5-GT. 6V4 ETC.) 


I 2H 60m A 


; 16 
“ 350VW 


i 


LOAD 

5.000a 


F* 

X* PHONES 
SPEAKER 

r° 


rj «j 

14 


l 3 

jm 225 VI 

**■ 50mA 

"“a-* 

6.3V 

III 


16 

350VW 


FREMOPYNE 

FOUR 


RFC 1. 2 & 3: 

WOUND ON 
FORMER. 30 B & S 
ENAMEL WIRE 


RFC3 


This is the main circuit diagram. That portion shown in the dotted box is all on the sub-chassis and , if desired, 
could be made as a small unit to add to an existing audio amplifier . Data for the three RF chokes is included on 

the diagram, 

)ptically “see” each other, but by and examine the reasons underlying its 
arge, the transmissions were mainly limi- choice. 

ed to line-of-sight-conditions. Many of the readers, who had writ- 

It can readily be appreciated that these ten to us suggesting a receiver for these 
requencies offered a ready-made solu- frequencies, have also included their 
ion to the problem with which the ser- suggestions as to how it might be ac- 
uces were faced and large quantities of complished. Against this background, 

:quipment for operation in this fre- we were able to evolve a mental picture 
juency spectrum were constructed on a of the type of receiver most suited to 
crash program” basis. our “average” reader’s requirements. 


With the resumption of normal con¬ 
ations, private industry and Government 
•odies began to think seriously of radio 
s a means by which to communicate 
/ith mobile units and their attention was 
urned to the VHF bands for the same 
easons which had influenced the Ser- 
ices’ use of the frequencies. 

Within a few years, many private en- 
jrprises and Government departments 
ad established base stations and equip- 
ed vehicles with VHF mobile equip- 
lent, and established the practical sua¬ 
bility of these frequencies for this use. 
oday, in Australia, there are literally 
lousands of such vehicles and networks. 
As if all this were not enough, some 
:w years ago television reared its en- 
:rtaining head in this country and, for 
arious technical reasons, its transmis- 
ons were placed in this same VHF 
igion. Although the proper way to 
ijoy TV is with a complete TV re- 
jiver, it is still possible to derive plea- 
ire from listening to the sound only 
i a little set which, in itself, is an in¬ 
resting constructional project. 

Not only will the set quite happily 
^modulate the amplitude modulation 
id limited bandwidth frequency modu- 
tion of the mobile channels, but it also 
kes the 75 Kc deviation of the TV 
>und channels in its stride. How this 
Dmes about we will see in a later 
lalysis of the circuit. 

Before proceeding to a discussion of 
ie circuit, it might be interesting to 
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While a small percentage wanted a 
highly complex superheterodyne unit 
having hot and cold running demodula- 


RESISTORS 
1 250 ohm 3 watt 
1 1000 ohm T watt 
1 1500 ohm 1 watt 
1 2200 ohm i watt 
1 5000 ohm 3 watt 
1 22K 1 watt 

1 100K i watt 
1 150K * watt 
1 270K T watt 

1 330K i watt 

2 1 meg i watt 

2 1 meg potentiometers 

CAPACITORS 
1 22pF ceramic 
2. 33pF ceramic 

1 lOOpF ceramic 

2 470pF ceramic 

1 .0022 plastic 

2 .0047 ceramic 

1 .022 plastic 

2 .047 plastic 

1 .1 paper 

2 16mfd electrolytic 350v working. 

2 25mfd „ 25v working. 

1 32mfd „ 300v working. 

2 5-5GpF tuning capacitors 

VALVES 

1 12AT7 

1 6AU6 (or equivalent type) 
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tors and swinging turrets for band chang¬ 
ing, the majority would settle for a 
simple 3 to 4 valve unit giving a VHF 
performance equivalent to the HF per¬ 
formance of their “Basic One-Valver” or 
their “Little Jim.’* 

A number stated that additional coil 
data to put their one valve regenerative 
receiver on these frequencies was all that 
was necessary! 

Fairly obviously, the set we designed 
would have to be somewhere between 
the two extremes and in line with the 


1 6AQ5 (or equivalent type) 

1 6X4 (or equivalent type) 

Power transformer—225 volts a side 
at 50Ma, 6.3 volts at 2 amps. 

Output transformer— 

5000/3.5 ohms. 

Smoothing choke—12 henrys at 
50 miliiamps. 

Suitable aluminium chassis and front 
panel plus aluminium for sub-chassis. 
Headphone jack. 

Four pin, 5/16 inch diameter slug 
tuned coil former. 

3 seven-pin and 1 nine-pin valve 
sockets. 

Ferrite coil former for balun. 

2 suitable speaker sockets and 5 
plugs (see text.) 

1 suitable slow motion dial (see 
text.) 

2 pointer knobs. 

1 round 1" instrument knob. 

2 4 " extension shafts. 

1 300 ohm TV connector socket and 
plug. 

Nuts, bolts, washers, solder lugs, 
hook-up wire, 18 gauge tinned 
copper wire, tag strips, three core 
power flex and three pin plug. 

65 


PARTS LIST 











































































Melbourne's Kit Set 
and Component A 
Centre! 


Still the Best Amplifier Value! 

Yes, a new shipment of these amazing English “Milliard Stereo 44” 
Amplifier Kits have just arrived at MAGRATH’S . . . You get the 
complete kit, including step by step (fully illustrated) instruction 
manual, etc. . . . The Kit has fully integrated control—stereo or 
mono . . . output for a full range of speakers, inputs for pickup, 
radio and tape recorder, printed circuit board, pre-punched metal 
work, premium quality, famous name parts and special Transformers. 


INCLUDING 
SALES TAX 
& 5 VALVES 


Add a further £6 if required Tested & Wired! 


essential for the Home Hi-Fi Builders 

‘Precision” 6V. and 12V. miniature soldering irons, priced at 41/9, 
‘Scope” 6 second Soldering Irons . . Standard Model, 55/, Deluxe, 59/6. 


Special Transformer for “Precision” Irons. 59/3 
Special Transformer for “Scope” Irons. 55/- 


'(•ftforiiltl SPEAKERS 


Yes, because we at MAGRATH’S are the Australian Agents for Stentorian Equipment 
able to supply from stock the complete range of Stentorian Speakers! 


STENTORIAN HI-FI SPEAKERS 


9ln P.M. Unit (Model H.F.912) . . . 12,000 gauss flux density 
Frequency response 50 c.p.s to 15,000 c.p.s, 15 ohms Impedance. 
This model is new to the Aust. market. 


. . . Handling capacity 8 watts, 
Priced at . . . £6/2/6 Inch S. Tax. 


T10 TWEETER 

Pressure Tweeter, speed coil impe¬ 
dance 15 ohms Response 2,000/- 
15,000 c.p.s. Flux density 14,000 
gauss. , 

PRICED AT £8/6/8 including S. 
Tax. 

T359 CONE TWEETER 
Frequency response 3,000-15,000 
c.p.s. Overall size 3Jin dia. x 2in 
deep. Voice coil impedance 15 
ohms or 5 ohms. Power handling 
capacity 15 watts when used with 
3,000 c.p.s. crossover. 

PRICED AT £3/1/8 including S. 
Tax. 

CX3000 CROSSOVER NETWORK 
3,000 c/s are half section series 
connected having an attenuation 
of 12 db per octave. 

Inch S. Tax, 55/. 


Bln P.M. Unit (Model H:F.816) 16,000 gauss magnet. Fitted with cambric cone, dle-cast chassis, 
etc. Handling capacity 6 watts. Frequency response 50 to 15,000 c.p.s. Bass Resonance 63 c.p.s. 
Priced at only £10/10/ Incl. Sales Tax. 


lOln Die*c?.st Unit (Model H.F.1012) Incorporating 12,000 gauss magnet. Handling capacity 10 
watts. Frequency response 30 c.p.s. to 15,000 c.p.s.. Bass resonance 35 c.p.s. Priced at £7, 
including S. Tax. 


10 P.M. Unit (Model H.F.1016) 16,000 qauss magnet. Fitted with cambric cone, etc. Handling 
capacity 10 watts. Frequency response 30 c.p.s to 15,000 c.p.s Bass resonance 36 c.p.s Priced 
at £11/6/8, including S. Tax. 


J. H. MAG RATH & CO. PTY. LTD. 

208 IT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE FB 3731 
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majority requirement. It seemed then 
that our receiver should have no more 
than four valves, be easy to construct 
and get going, and yet still have a per¬ 
formance good enough to receive a 
worthwhile number of stations. 

Assuming that one valve would be a 
rectifier and that it would take another 
two valves to provide a reasonable audio 
amplifier and output stage, this then left 
us with only one valve for the tuning 
and detection of the signal. 

Since previous experience had shown 
the ordinary regenerative detector to be 
of little use in the VHF region, we first 
considered a super-regenerative detector 
with perhaps an untuned RF preampli¬ 
fier. A small unit based on the circuit 
of Fig. (1) was constructed and receiving 
tests conducted. 

The unit worked well enough so far 
as sensitivity and selectivity was con¬ 
cerned, but we were unhappy about a 
particular characteristic of ordinary 
super-regenerative receivers. 

The super-regenerator is essentially a 
regenerative receiver in which a means 





is provided of putting the detector 
'apidly in and out of oscillation. This 
’quenching” of the oscillator is done at 
i frequency above the audible range, 
.isually between 20 and 500 Kc, depend- 
ng on the signal frequency. 

The quenched oscillating detector is 
'ery sensitive but unfortunately tends to 
adiate a signal on the frequency which 
t is receiving. We had thought that the 
solating effect of the grounded grid RF 
tage would be sufficient to prevent this 
ignal getting into nearby receiving 
quipment, but it did not prove to be so. 

. There is no doubt that, with suitable 
Deal conditions and thorough shielding 
nd grounding of the RF stage, and 
scillator, it would be possible to use 
jeh a unit, but the whole business was 
do dubious for us to recommend. 

At this stage we were somewhat at a 
)ss until our editor suggested that he 
ad seen a circuit called the “Fremo- 
yne” which had been popular some 
ears ago in America, and that it might 
rove to be the answer. We dug back 
trough some old radio magazines and 
/entually came across a copy of the 
rcuit in the May, 1949, issue of the 
merican “Radio News” — “An Inex- 
ensive FM Tuner.” 

Basically it was a superheterodyne 
ner with a super-regenerative detector 
the intermediate frequency of 27Mc. 
he circuit is that portion of our main 
rcuit diagram, which is enclosed in a 
Dtted line box. 

Following this circuit we can see that 
e signal is passed through a 300 to 
5 ohm “balun” into the aerial coil, 
hich is resonant at the signal frequency; 
appears on the grid of the first triode. 
he second triode runs as a straight elec- 


Should you desire to construct the unit complete on one 
chassis, as we have done, this photograph of the under¬ 
chassis wiring and layout would be of assistance. In 
actual tact this layout is non-critical and could be varied 
to suit Individual requirements , 

☆ within the valve to produce a 27Mc 

The circut of a difference frequency at the plate. 
simple superre- m The coil L3 in the plate of the valve 

generative is tuned to 27Mc and is coupled via the 
receiver. We had 4700pF capacitor in parallel with the 
it the resistor back into the valve in 

would suc h a fashion that it forms a super- 
radia- regenerative detector circuit at the inter¬ 
mediate frequency of 27Mc. 

The first triode section therefore acts 
as an amplifier at the signal frequency, 
, . a mixer for the signal and the local 

tron-coupled oscillator; its operating fre- oscillator frequency, an IF amplifier at 
quency, determined by L2 and C2, needs 27Mc and a super-regenerative detector 
to be either 27Mc above or below the also at 27Mc. How’s that for getting the 


thought that the 
RF stage 
eliminate 
tion but it did 
not prove to be so. 


incoming frequency. 

By capacitive coupling 


most for the least! 

within the The beauty of this arrangement is 


valve and mutual coupling between the that, while we still retain the sensitivity 
tuned circuits (Cl plus LI and C2 plus of the super-regenerative detector, its 
L2), the signal from this oscillator also output (frequency wise) is fixed in the 
appears on the grid of the first triode, 27Mc industrial band where it can 
and the two signals heterodyne or “mix” cause no interference which would count. 


In this view of the sub-chassis the oscillator tuning capacitor is at the left 
while the signal frequency tuned circuits are at the right. The coil immediately 
below the valve socket is the 27Mc superregenerative IF unit. All leads to the 
tuned circuits should be kept as short as possible. 
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Available 
now for all 
types of 
recorders 


Brand 5 Magnetic Sound Recording 
Tapes are of professional quality 
and are made, wound and packed in 
the U.S.A. They are composed of a 
cellulose acetate plastic or Mylar 
base, coated with a medium 
coercive force, high remanence red 
iron oxide, in a binder of 
synthetic resins and non-migrating 
plasticizers. They are designed for 
recording and erasure on existing 
recording equipment with bias and 
erase current requirements tailored 
to the values at present available— 
whether normal or high fidelity. 



6 BIG FEATURES OF BRAND 5 


NEW IMPROVED EXCLUSIVE DRY SYNTHETIC LUBRICANT 

® No squeal, no gumming of heads, vastly reduced 
head wear 


NEW HARDER SCRATCH-RESISTANT FORMULATION 

Q No flake-off, peeling or deposit on guides and 
heads 


INCREASED OUTPUT 

9 Reduced distortion at same recording level 


IMPROVED FREQUENCY RESPONSE 

® Sharper, brighter recordings 


IMPROVED UNIFORMITY 

0 Lower modulation noise 


NEW STURDY ONE-PIECE QUICK THREADING REEL OF 
MS-19X 

© Stable, warp-free operation 


Coercive Force He 
Remanence Br 
Uniformity of Output 
Uniformity Reel to Reel 
Signal to Noise Ratio 
Frequency Response 


270 oersteds (average) 

360 gauss @ 300 oersted field 
± .25 db @ 1.000 cps 
± .5 db @ 1,000 cps 
at least 60 db 

plus 1.0 db minus .5 db (20 to 15,000 cps) 


Description 

Tape 

Footage 

Reel 

Size 

Normal 

Retail 

Price 

Our 

Price 

Each 

Postage 
Per Reel 

Acetate Base, iy 2 mil. 

Meets eve:y professional, educational and home recording 
requirement. Low print through. Unsurpassed full-range 

recording quality at minimum cost. 

600 

800 

1,200 

2.500 

5" 

5 3 / 4 " 

7" 

10" 

26/- 

30/- 

41/6 

70/- 

17/3 

20/- 

27/6 

40/- 

9d. 

1/- 

1/- 

2/- 

Acetate Base, 1 mil. 

50% more recording-playback time. Thinner base and special 
coating processes are employed. Maximum economy where 
high strength is not required. 

900 

1,200 

1.800 

5" 

5 3 / 4 " 

7" 

33/9 

41/6 

60/- 

22/6 

27/6 

40/- 

9d. 

1/- 

1/- 

Dupont Mylar Base, 1% mil. 

Highest strength. Unequalled recording characteristics. 
Immune to temperature and humidity extremes. 

1,200 

7" 

56/3 

37/6 

1/- 

Dupont Mylar Base, 1 mil. 

Superior quality, greatly extended playing time. Exceptional 
reliability under adverse conditions. Mylar is the most 

permanent medium yet developed for magnetic recording. 
Characteristics meet the most critical professional requirements. 

1,200 

1.800 

5 3 / 4 " 
7" 

52/6 

75/- 

35/- 

50/- 

1/- 

1/- 

Dupont Mylar Tensilized, l /z mil. 

100% more recording-playback time on special process Mylar 
with twice the strength of standard */ 2 m. 

2,400 

7" 

122/6 

67/6 

1/- 


ORDER by mail . . . SAVE by mail. 


All Mail Orders and trade enquiries to: 


GREEN CORP. LTD 


Box 5249, G.P.O., Sydney. 


Counter Sales ONLY with full discount: 


MASTERSOUND 


400 Kent Street, Sydney. 


EDELS 


88 King Street, Sydney. 


-MAIL THIS COUPON!- 

Green Corporation Ltd., Box 5249, G.P.O., Sydney. 

Please send me full details and price list of Brand 5 
Tapes. 

Mr., Mrs., Miss 


6 or more reels less 10%. 

REELS may be bought in assorted quantities. 


Certainly there could be some radia¬ 
tion of the local oscillator frequency, 
but, because of the extremely light coup¬ 
ling used and the deliberately low oscil¬ 
lator amplitude, this will be no more 
than the average TV receiver puts out 
and should have no nuisance value. In 
a practical test we found the receiver 
could be operated in the same room as a 
TV receiver functioning on a minimum 
signal without one interfering with the 
other. 

Audio output is taken from the cath¬ 
ode of the first triode through an RF 
filter network consisting of a 100K re¬ 
sistor and a 100 pF capacitor and is 

jj Distribution of Stations 
Between 30 and 250 He | 

30-45Mc Government services and 
some mobile channels. 

J] 45-52 TV channel 0. <! 

52-54 Amateur band, 

it 54-56 Fixed and mobile. j[ 

<! 56-63 TV channel 1. !| 

|j 63-70 TV channel 2. it 

I; 70-85 Mobile channels in- «! 
|> eludes Police, Fire 

Dept., Ambulance, etc., 

<t aeronautical radionavi- 

It gation, plus private in- 

1; dustry. j! 

I; 85-92 TV channel 3 (New- |j 
!; castle). 

!; 92-94 Fixed and mobile. jj 

\ 94-101 TV channel 4 (Wollon- J; 

? gong). j; 

jl 101-108 TV channel 5. I; 

i 108-137 Government services, in- I 

'! eluding aircraft naviga- J 

!| tion, aeronautical mob- J 

!; ile and space communi- j 

]> cations. 

!; 137-144 TV channel 5A. j 

it 144-148 Amateur band (activity ] 
t; most nights between 7 j 

and 12 midnight). 

I; 148-174 Mobile band, includes ; 

! radio telephone service, < 

;; 174-181 TV channel 6. ; 

!; 181-188 TV channel 7. 

;t 188-195 TV channel 8. 

195-202 TV channel 9. 

202-208 Mobile channels plus 
; aeronautical radionavi- 

; gation. 

; 208-215 TV channel 10. 

215-222 TV channel 11. 

!: 222-250 Allocated to Government 

it use, but with spasmodic 

activity. 


fed through the one megohm gain coi 
trol to the grid of the first audio pn 
amplifier valve. Straight resistanc 
capacitance coupling is used between tf 
two audio stages and some negativ 
feedback is provided by the 1 megohi 
resistor between the two plates. Litt 
more need be said about this portion < 
the circuit, because it is quite straigh 
forward and has been covered mar 
times before in the magazine. 

If you already have an audio ampl 
fier which you feel would be quite ad 
quate for the job, you could omit th 
portion of the circuitry and simply bui 
that part which is enclosed in the doth 
box. If, on the other hand, your pro 
lem is one of economy, you could sin 


68 


Radio, Television & Hobbies, September , 796 ' 





































The sub-chassis was constructed from 18 gauge aluminium sheet. The full- 
scale drawing above could be placed over a piece of aluminium and used as 
a marking template. The dimensions shown assume the use of "Eddystone" 
miniature 5-50pF tuning capacitors. 


cess to the slug in the 27Mc tuned cir¬ 
cuit and provides a convenient place 
through which to bring the power supply 
leads and aerial lead to the RF valve 
sub chassis. The tag strip just above this 
hole terminates the 5000 ohm decoupling 
resistor and 32Mfd capacitor on the HT 
line to the RF valve. 

The phone jack is at the top left of 
the underchassis, the tone control in the 
middle and the mains indicator light at 
the far right. Almost immediately below 
the light is the 6AU6 socket and its 
associated components. The tag strip 
at the left of this socket terminates the 
shielded lead to the volume control and 
the HT feed to the plate and screen 
dropping resistors. The capacitor mount¬ 
ed above the socket is the screen bypass. 

Below the 6AU6 is the 6AQ5 output 
valve. The resistor between the two 
sockets is the one megohm negative feed¬ 
back resistor, whilst the capacitor is the 
.047Mfd between the plate of the 6AU6 ' 
and the grid of the 6AQ5. The wire- 
wound resistor and electrolytic capacitor 
below the socket are the cathode bypass 
and bias. 

Right at the bottom of the chassis and 
in the middle of the back panel is the 
300-ohm aerial input socket and the 
balun coil. 

This balun is wound on a small ferrite 
balun former and can be obtained ready 
made or you could wind your own. Plas¬ 
tic covered 24 B & S tinned copper 
wire is used and two windings each hav¬ 
ing two turns are wound around the 
centre core of the ferrite former. The 
start of one winding and the finish of 
the other are joined together arnd con¬ 
nected to earth and the other two ends 


Dly build the tuner-detector (dotted box) 
md use a sensitive pair of headphones 
directly across the output. The output 
evel would not be high, but may be 
\dequate for headphone listening. 

The unit is constructed on an alumin¬ 
um chassis measuring 8 x 5} x 2 inches. 
The front panel used is 9 x 61 inches. 
Both chassis and panel v/ere obtained as 
tandard units from one of our adver- 
isers and the lettering and dial scales 
>n the front panel were accomplished by 
ising “Tecni-Cals” water soluble decals. 

Looking at the rear view photograph, 
he general placement of components can 
e seen. The speaker output transformer 
t the rear left and alongside is the 
AQ5 output valve. The 6X4 rectifier 
alve is in the middle of the chassis be- 
veen the 6AQ5 and the power trans- 
irmer at the right. 

The one megohm volume control can 
e seen at the left of the 6AU6 audio 
reamplifier valve which is just behind 
id in line with the 6AQ5. The 12AT7 
mounted on a separate sub-chassis 
hich can be seen just to the right of 
le 6AU6. A separate photograph shows 
le underneath view of this sub-chassis 
id more will be said about component 
acement around the 12AT7 later on in 
te article. 

The underchassis view of the unit 
iows the layout of components here, 
he filter choke is mounted on the side 
the chassis at the bottom left. The 
g strip just to the right of it is used 
> terminate the 240-volt input leads 
k! the two 16 Mfd filter capacitors. 
The one-inch hole in the chassis im- 
ediately above this tagstrip allows ac- 
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EKCO-STYLUS 




EQUAL TO WORLD QUALITY AND SPECIFICATIONS 


CALLING ALL GRAMOPHILES 

beware; 

® Are you paying fop prices for less than fop qualify? 

$ EKCO-STYLUS, is an Ausfralian-made needle, conforming 
absolufely fo world sfandard specificafions. 

# EKCO-STYLUS is also a guaranfeed needle, offered in every 
corner of fhe Commonwealfh af a nafionally adverfised, 
sfandard price. 

i if you pay for the best, mahe sure you obtain 
the best! 

} insist on the brand-name you can trust 

“EKCO - STYLES” 


Manufacturers 

ERNEST KUENZLI PTY. LIMITED, 



60 HUNTER STREET, SYDNEY, N.S.W. 


Phone BW699I 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


JIRT ARRIVED! 

FERROCART 
SIGNAL INJECTOR 

This unit is ideal for service of Tran¬ 
sistor Radios, Valve Radios, Television 
Receivers, Amplifiers, Tuners, etc. It 
produces a signal which makes it suit¬ 
able for signal tracing in AF, IF and 
RF circuits, works off four penlite cells, 
has indicator light, measures 1 3-8 x 

1 £ x 5in and weighs only 4oz. Price 
£2/3/6, including tax, plus postage. 

TRANSISTOR POWERED 
INTER-COM. SETS 
TELEPHONES, ETC. 

2 Station—Miniature £5/12/- 
2 Station—Table Type £9/19/6 

5 Station—1 Master, 

4 Out Stations . . . . £24/16/- 
7 Stations—1 Master, 

6 Out Stations . . . . £28/2/6 
2 Way Telephone Sets— 
Complete with wire, etc. £12/-/- 

PRIMO 

Dynamic Microphones 

DM 175 

with stand 
150-8000 C.P.S. 
HI-IMPEDANCE 

48/9 

DM214 

with stand and switch 
200-9000 C.P.S. 
HI-IMPEDANCE 

64/6 

DM 167 

with stand 
70-8000 C.P.S. 

600 ohms IMPEDANCE 

£6/7/- 

STEREO HEADPHONES 
PIONEER 
8 gns. 

BROWNS Type K 

11 gns. 


WHITE NYLON DIAL 
CORD 

25/- per 100 yd. Roll. 

Car Radio Tuning Units. 

Aer., RF & Osc.6/- 


TV Pattern Generators 
£40 TO CLEAR £40 

(Normally sold at 4 times this 
price!) 

182.5 M/G Channel 7 
15 Valves 

R. F. Output 50 M/V at 72 or 
300 ohms 

Variable Modulation 0-90% 
Video Output: 2 Volts peak to 
peak at 300 ohms. 


POWER AND OUTPUT 
TRANSFORMERS 

POWER 

250/250 150M/A 3 x 6 3V at 

2A C.T. 5V Tap.69/8 

385/385 80M/A 2 x 6 3V at 2A 

C.T. 5V Tap.67/4 

325/325 100M/A 3 x 6 3V at 

2A C.T. 5V Tap.66/8 

325/325 125M/A 3 x 6 3V at 

2A C.T. 5D Tap.82/4 

240V to 5V at 3A . 39/6 

12/50 Choke Windings.2/6 

6 Volt Vibrator Trans.15/ 

OUTPUT 

10 K. P.P. 2 or 8 ohms 6W .. 66/8 
10 K. P.P. 2 or 8 ohms 12W .. 106/4 
10 K. P.P. 3N of 15 ohms 12W 106/4 
5K or 3K 500, 250, 166, 125, 

100 ohms 15W.118/4 

5K or 3K P.P. 500, 250, 166, 

125, 100 ohms 15W.86/8 

6.6K P.P. 15 ohms 20W .... £6/18/8 
6.6K P.P. 8 ohms 20w .. .. £6/18/8 
6K P.P. 2 or 8 ohms 12W .. £5/12/8 
8K P.P. 3.7 or 15 ohms 10W .. .'. 96/ 

SPEAKER TRANS. 

E Type 12,000 to 3.5 .. 10/- 

D Type 8,000 to 3.5 . .. 10/- 
K Type 5,000 to 3.5 . . . 10/- 


ASSORTED 

CAPACITORS 

10 useful values in bags 
of 100 


Ceramic 
20/- per 100 


Mica 

20/- per 100 


Special quote for larger 
quantities 

SPECIALS 

Insulated Alligator Clips .. .. 1/ ea. 
Reaction Conds., 100 P.F. ... 6/ ea. 

Torch Globe Holders.3d ea. 

15A Car Radio Fuses . . . . 2/6 doz. 

PIEZO 

CRYSTAL MICROPHONES 

L.M.l. Lapel Type . . . . 26/- 
B.M.3. Pencil Type 54/- 

S.M.l. Stand Type.35/* 

S.M.2. Desk Type.42/- 

S.M.6. Hand Type.42/6 

PIEZO INSERTS FROM 12/- 

Clearance of low value iW and 
1W resistors. Specially priced at 

iW—2d ea.—1/6 doz. 

1W—3d ea.—2/6 doz. 
Write in for values, etc. 

Assorted 3W and 5W 
Wire-round resistors .. 2/6 ea. 
Write in for values, etc. 

Headphone Leads . . . . 9/6 pr. 
4” Loud Speakers.33/6 


INSPECT OUR NEW SHIP¬ 
MENT OF MULTIMETERS 

rP-55 20 K ohms, per volt .. .. £9 
500-B 30 K. ohms per volt .. £15/6/ 
ITI-2 20 K. ohms per volt .. £5/17 

PT.34 Mini-meter.60/9 

Ferrocart VTVM.£22/6/4 

Ferrocart HF Probe.54/ 

Ferrocart HV Probe.67/ 

MAIL ORDERS PROMPTLY 
HANDLED 
C.O.D. If you wish. 


Call or Write NOW! 


290 LONSDALE ST., MELB. FB 3711. Prices on request. 
Trade Supplied. 
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are connected as shown in the circuit dia¬ 
gram. 

This balun is only necessary if an 
aerial having a balanced 300 feedline 
(such as a standard TV antenna) is to be 
used. It is simply a matching device to 
transfer energy from the balanced semi- 
high impedance aerial into the unbal¬ 
anced low impedance tap on the aerial 
coil. If a simple dipole having co-ax 
feed were to be used, it could be omitted 
and the connection made directly to the 
tap on the coil. More will be said on the 
subject of suitable aerials later. 


i-inch ferrite slug. Two of these lugs 
are used to terminate the coil winding 
and the former is mounted so that these 
two lugs are nearest the oscillator tuning 
capacitor—that is, to the left of the coil 
as seen in ihe photograph. 

The lug nearest the rear of the sub¬ 
chassis is wired (via a short length of 
18 gauge tinned copper wire) to the plate 
of the detector triode which is pin 6 
of the valve. A 33pF ceramic capacitor 
is connected from this lug to the cathode 
of the detector triode (pin 8 of the valve). 

The other coil connection lug has a 


This illustration shows an aerial and an oscillator coil and the 300 to 75 ohm 
balun coil. If you are unable to purchase the proper former for the balun coil, 
the unit can be obtained ready made as a TV accessory part. 


While the layout and positioning of 
components under the main chassis is 
more or less non-critical, the position of 
components on the RF sub-chassis is 
critical if good VHF performance is to be 
obtained. 

With the coil data provided this little 
tuner will cover up to 250Mc and, with 
suitable coils, would extend even further 
up than this. At 250Mc a lead length 
of one half of an inch can be a con¬ 
siderable part of the tuning inductance, 
so that placement of the coils close to 
the tuning capacitors and both the valve 
pins can be of extreme importance. 

A glance at the photograph showing 
the wiring of the sub-chassis will show 
that the plug-in coil sockets are posi¬ 
tioned immediately over the two 5-50pF 
niniature tuning capacitors. In the 
Dscillator circuit (which is at the left 
n the photograph) the lug of the socket 
s actually soldered directly to the fixed 
plates of the capacitor. The valve socket 
s so positioned that the grid pin (pin 2) 
)f the oscillator triode is nearest to this 
ug. The 22pF capacitor has its leads 
:ut short, around 3/16in, and is soldered 
lirectly between the coil socket lug and 
he grid pin. 

On the other side of the valve the sig- 
al frequency tuned circuit is similarly 
laced with the coil socket right along- 
ide the tuning capacitor and the 470pF 
rid coupling capacitor connected via 
ery short leads from the coil socket lug 
3 the grid, which is pin 7 of the valve, 
he socket used for the oscillator coils 
a two-pin type normally used for 
lugging in loudspeakers, while that used 
wr the aerial coil was a four pin “loud- 
weaker” socket with one of the lugs re- 
toved to make it a three-pin model. 

The RF choke in the cathode of the 
scillator triode is mounted close to the 
ib-chassis between the valve socket and 
le tuning capacitor, as are the 22K grid 
sistor and the 470pF plate bypass capa- 
tor. 

The 27Mc tuned circuit consists of 9 
rns of 30 B&S enamelled copper wire 
ound on a 5/16-inch plastic former 
hich has a base containing four wiring 
gs. It is slug tuned with a standard 



The above illustration shows one 
method of constructing a simple 
folded dipole if operation on one band 
of frequencies is required. TV type 
300 ohm ribbon is used both for the 
feeder and the dipole itself. 

short length of hook-up wire connecting 
it to the HT input which is the third lug 
from the right end of the six-lug tagstrip 
shown in the bottom right hand corner 
of the photograph. The 1000 ohm re¬ 
sistor which feeds the oscillator plate is 
connected from pin 1 of the valve socket 
to this HT lug on the coil former. 

In the references which follow, the 
lugs of the tagstrip will be presumed to 
number from the right hand end as seen 
in the photograph. 

The two spare lugs on the coil former 
are used as convenient tie points as fol¬ 
lows: The one in centre picture and 
nearest the camera has an RF choke 
connected between it and pin 7 (signal 
grid) of the valve. From this lug there 
is also wired a 150K resistor in parallel 
with a 4700pF capacitor to the HT (lug 
three on the tagstrip), a lOmfd capacitor 
to lug 4 on the tagstrip, a .OOlmfd 
capacitor to earth, and a 33pF capacitor 
to pin 8 of the valve. A 2,200pf capa¬ 
citor is wired between the two spare coil 
lugs. 

The spare coil lug, which is largely 
obscured in the photograph, has an RF 

(Continued on Page 76) 









Also available, our "Chairside" Cabi¬ 
net to house your Amplifier and Record 
Player, if required, £18/10/-. 


OPEN SATURDAY MORNINGS 


1 

4M© 


■ 




UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: BW 3718-BW 3926 

Sydney's leading High-Fidelity Specialists 

TRADE ENQUIRIES WELCOME 


Complete 6-Unit Stereo 
High-Fidelity Outfit 


ALL 

FOR 


£110 


This price buys these 6 famous-brand 
units as a complete outfit:— 


1 MULLARD 4-4 Stereo Amplifier 


t DUAL Auto/Manual Player 
with Pick-up, on base 


2 GOODMANS Axiette 8" Speakers 


2 COLUMN Speaker Enclosures 

All the above for £110; easy terms. 
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A letter from a reader in Armadale, Vic., raises a question which, as far 
as I can remember, has not been discussed as such in these columns: it 
has to do with "visual high fidelity," as applied to television receivers. 
He suggests that we may now be entering the era where the term may 
start to mean something. 


T HE correspondent who raises the 
question is a reader who, to my 
knowledge, has long been interested in 
the subject of audio high fidelity. I have 
considerable respect for his judgment, 
from the viewpoint of the user, on audio 
equipment and audio quality. 

When television commenced in Aus¬ 
tralia, he was among those who, quite 
early, began to experiment with home- 
built television receivers. Based on these 
experiments, he disagreed with our use 
of simple AGC and AC coupling in the 
early R., TV & H. designs, even though 
we had definite reasons for adopting the 
course we did. 

But his angle was simply that ultimate 
picture characteristics should not be 
compromised for simplicity of circuitry 
and operation, or the prevailing uncer- 
tanty as to how well local transmissions 
would be monitored. 

Much of that now is history but it 
provides the background for the letter 
under discussion. After some preliminary 
remarks about overseas design trends, he 
goes on: 

VISUAL HI-FI 

“It seems to me that we are now enter¬ 
ing the era of “high fidelity” in tele¬ 
vision pictures. 

“In the early days of electrical repro¬ 
duction of gramophone recordings, we 
were content with a volume control and 
little or nothing else. 

“Today, we find two types of repro¬ 
ducers: (1) The radiogram where the 
controls are a minimum and (2) the 
high fidelity set, in which the controls are 
multiple. The person who wants high 
fidelity in reproduction is capable and 
willing to manipulate them. 
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“Television has passed through the 
stage where the only vision control was 
either brightness or contrast. Surely 
the viewer who wants a good picture 
will be prepared to manipulate two con¬ 
trols. 

“ ‘ Radio , Television and Hobbies* has 
certainly been a staunch supporter of 
high fidelity in sound reproduction. Why 
shouldn't it support the same principle 
in television? 

Yours faithfully, R.O 

To which I must retort. “An interesting 
question, a most interesting question!” 

By New II© WSlIiicsms 

Firstly, there’s the reference to “two 
controls,” which could be taken in two 
or three ways. 

The fact is that most, if not all, tele¬ 
vision receivers do have separate Bright¬ 
ness and Contrast controls, which users 
can manipulate as and when they desire. 

Not all remote control units have 
both, however, by reason of technical 
difficulties. This might have been what 
our Correspondent had in mind, with¬ 
out actually mentioning it. 

Personally I’m inclined to think that 
he is concerned, not so much with the 
facilities as provided, but by the disin¬ 
clination of viewers to use them. They 
know only two knobs: The one that 
changes channels and the one that “does 
something” to the picture, without being 
at all clear as to what that something is. 

The problem, presumably, is to in¬ 
duce such people to show more discrim¬ 
ination. 

As is the case with sound reproduc- 

Radio, 


tion, there is undoubtedly a very large 
section of the community who are not 
particularly critical of picture standards 
They may vaguely register that one pic¬ 
ture is “clearer” than another but only 
rarely is the impression strong enough to 
motivate them. 

They may select a set in the first place, 
based on such an impression, because a 
choice has to be made. They may 
prefer a particular program to a com¬ 
petitive feature, because one is clearer 
than the other. But I find little to con¬ 
vince me that more than a minority of 
viewers carefully manipulate the fine tune 
control and, thereafter, as carefully strike 
a balance between brightness and con¬ 
trast. All three adjustments have a vital 
bearing on picture quality. 

PICTURE "STANDARDS" 

As often as not the standard is based 
on (a) whether the picture is recognisable 
and (b) whether it moves! 

This would be equivalent to the audic 
standards of (a) whether the sound is 
identifiable and (b) whether it is louc 
enough. Or something like that. 

Perhaps there will come about ; 
gradual growth of visual appreciation, a 
has been the case in the sphere of audio 
Pre-set fine tuning systems and other cir 
cuit refinements may contribute to this 
if only because they perform a functio: 
which the user would otherwise hav 
r glected. 

In saying all this, I do not overloo 
the fact that there are the minority c 
viewers who do take steps to counter pic 
ture faults, to the best of their ability 
If there were a danger of forgetting i 
I could not but be reminded by the att 
tude of my confrere Phil Watson, wh 
is very picture conscious—much moi 
than I am, in fact. 

But, giving that in, where is that viril< 
vocal band of viewers who are REALL 
picture conscious: who analyse the fine 
details of picture quality as one woul 
analyse a photographic image; wh 
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SOME LOUDSPEAKER THOUGHTS 


Dear Sir, 

l realise that in writing this letter I may buy an argument, yet after 
reading your review of the Leak Sandwich loudspeaker system I felt impelled 
to make some further comments. 

The conventional loudspeaker system is a truly remarkable example of 
technical compromise. 

Cone break-up, manifestly bad in itself, is used to partially decouple the 
voice coil from the inertia of the diaphragm as a whole and also to reduce 
excessive directivity in the radiation pattern at high frequencies. 

The fundamental resonance, itself a possible source of undesirable tran¬ 
sient behaviour, is used to cancel out the worst effects of the fundamental 
resonance and to extend, through port radiation, the overall radiation effi¬ 
ciency to somewhat below the fundamental resonant frequency. 

Associated with all these design compromises, or perhaps as a result of 
them, there is an acoustic response which is remarkable for the number of 
sharp peaks and troughs which can be detected, and yet is more acceptable 
than would appear to be the case in view of the departures from the ideal. 

Even so, one can detect small imperfections which vary from speaker 
system to speaker system and are variously described as “colouration” and 
“ muddiness.” That they can be tolerated depends upon “gestalt” effects, 
the tendency of the physiological hearing system to replace 7?iissing informa¬ 
tion and to subdue undesirable effects, provided the defects are statistically 
infrequent. 

A price has to be paid, of course, and this shows up as listening fatigue. 
Because of differences in the balance and content of the various imperfec¬ 
tions, there is a high degree of personal taste in the choice of loudspeaker '< 
systems. 

The effects described are responsible for various degrees of transient 
“hang-over” and complex intermodulation distortion due to the Doppler effect 
and will be further complicated, especially at high levels of reproduction, by 
non-linear distortion due to the suspension and to imperfections of the mag¬ 
net system. In the better speakers the more serious imperfections occur only\\ 
at isolated frequencies and show up only on certain types of music. This is' 
probably why individuals often become less happy with a speaker system the 
more they use it. 

My impression has been that, ignoring effects due to the listening room, 
there is fairly general agreement (including such authorities as Shorter of 
the B.B.C.) that, for the best approximation to perfection in reproduction, 
there should be a complete absence of the various additions contributed by 
the loudspeaker itself to the information fed into it. 

In particular, transient hang-over and reverberation should not arise in 
the loudspeaker itself. Of course, reverberation in the listening room is in¬ 
escapable, but it can be controlled to some extent by absorbent furnishings. 

In any case there are finite time delays, even in a room twelve feet long, 
which permit the psysiological processes of the ear and brain to exercise some 
discrimination in selecting out the original recorded information. 

However, time delays are absent in transient hang-over and are virtually 
negligible for reverberation within the speaker enclosure. 

My impression, after reading your review of the Leak loudspeaker sys¬ 
tem, and allowing for the qualifications expressed, is that you appear to be 
in favour of systems in which some degree of transient hang-over is present. $ 
Moreover, these effects convey to you desirable effects of “impact” and 
“presence.” 

Yet surely one essential for “perfect” reproductoin is that one should 
be quite unconscious that the sound emanates from a loudspeaker. 

On the other hand, if by lack of “input” and “presence” there is an actual 
sensation of something omitted in the reproduction of the original, perhaps 
there may be another cause. 

As a consequence of the undoubted suppression of cone break-up in the 
Leak system and the resulting elimination of sharp peaks and troughs in the 
response curve, perhaps one may be more acutely aware of other deficiencies. 
For example, the apparent dip in response near 5 to 6 Kc/s may be respon- 
j sible for some lack of “impact.” 

Incidentally, I understand that while the “effective stiffness” allowing for 
bending shear and compression effects is, as you have stated, about 200 times 
that of a paper cone of the same mass, the stiffness in pure bending is about 
3,000 times as great. 

It would thus appear that some cone break-up modes may be shifted to 
an even higher frequency than the factor of 200 would suggest. In any case, 
these apparently do not occur at frequencies below the 1,200 c/s at which 
the half-section crossover filter is centred. 

K. J. K. (Coogee, N.S.W.). 


ttle and fret about frequency response, 
msient response and video linearity; 
io prompt one another to follow this 
)w or that show for the picture 
ality? 

In short, the video equivalent of the 
ry real force of audio enthusiasts. 

Some might suggest that we are ex- 
:ting too much too soon; that, if we 


wait long enough, the video hi-fi cult 
will surely emerge. This thought seems 
to be implicit in our correspondent’s 
letter. 

Personally, I doubt this whole line of 
thinking and it would be humbug to 
say otherwise, without being suitably 
convinced. Nor, as a journal, is our 
espousal of the audio hi-fi cause reason 



TELEVISION <& 
ELECTRONIC 
TECHNICIANS 
INSTITUTE OF 
AUSTRALIA 

Technical lectures generally held at 8.00 
p.m. on 2nd Wed. of each month. 
Victoria: Room 515, 5th Floor, Federa¬ 
tion House, 342 Flinders Street, Melb. 
N.S.W.: Room 2, Railway Institute, 
Sydney. 

Interested technicians welcomed as 
casual visitors —just register to attend 
with Mr Gillam, 61-2011, in Victoria, 
or Mr Wallace, 236 Longueville Road, 
Lane Cove, N.S.W. 
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L M ERICSSON TRIMAX m. 


Ekco - Stylus 

The Australian-made 
NEEDLE with the 
"BUILT-IN" GUARANTEE 


Qy SAVE i'M 

AVAILABLE FROM RETAILERS AND 
SERVICEMEN 

FACTORY REBUILT 
PICTURE TUBES 

★ 12 MONTHS WARRANTY 

★ NEW GUN FITTED IN EVERY TUBE. 

★ ANY TYPE SUPPLIED FROM STOCK. 


We have the most modern type 
American automatic equipment, 
and 15 years experience in U.S.A. 
to make a tube equal to or better 
than any in Australia . 


The Trade is invited to inspect 
our plant at any time. 

CASH PAID FOR DUD TUBES 

SURE BRITE 
PICTURE TUBES 

198 PACIFIC HWY., CROWS NEST, 
N.S.W. Next to Mater Hospital. 
92-7743. 
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at ips, 40 to 14,000 CPS at. 3| ips. TAPE 
SPEEDS: 15. 7.5 or 3| ips. SIGNAL TO 
NOISE RATIO: Better than - 45dB. WOW 
AND FLUTTER : .07% RMS at 7.5 ips. TRACK 
SELECTOR CONTROL: Precision Indexed 
Head switching provides the following “inline” 
facilities — Tracks 1-3 or 2-4 Monaural and either 
2 or 4 Track Stereo Record and Replay. MOTOR 
AND DRIVE: Balanced hysteresis synchron¬ 
ous motor, belt coupled to speed stabilized 
flywheel/capstan tape drive. AMPLIFIERS 
AND EQUALISATION: Up to 6 watts per 
channel at low distortion with record and replay 
equalisation to Broadcast (NAB). Standards. 
CHANNEL SEPARATION: Better than 80dB 
at 1,000 CPS. INPUTS AND OUTPUTS: 
Low level, high impedance microphone input; 
high level line input; high impedance head 
output, 8/16 ohm amplifier outpuL INDEX 
COUNTER: Accurate, three digit type. REEL 
SIZE: 7" maximum (up to 2,400 ft. of tape). 


KAI 


The AKAI Model 69 is now used 


BUILT TO 
BROADCASTING 
STANDARDS 


PRECISION DESIGN 

Creates precision sound 


B851 
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Fidelity of sound is attainable only through 
planned refinement in each of an instrument's 
working parts. This PRECISION FEATURE 
— above all else —singles out the AKAI as 
a superlative recording and playback system. 
Professional facilities for recording excellence 
provided by the AKAI include Calibrated 
V.U. Meter, Editing Pause Lever, Synchronous 
Motor for constant tape speed, simple wrap¬ 
around tape threading, three-digit index 
tape counter and new exclusive full fidelity 
(40-20,000 cycle) magnetic heads. 

Check and compare these features with any 
other recorder and AKAI will be your choice. 


in radio stations in all States! 


Now available — 
Akai endless loop 
cassette. Invaluable 
where automatic 
repetition of record¬ 
ed material is re¬ 
quired. 


AKAI MODEL 69 

Monaural professional 
model for radio station 
and amateur uses of high 
standard. 

Price: £153.17.6 


MJ 

m 


i j] j! 

; ’ 


Australian National Distributors: 

MAGNECORD INTERNATIONAL PTY. LTD. 

158 CLARENCE STREET, SYDNEY, N.S.W. 

PHONE: 29*5127 

Interstate Trade enquiries to: 

VICTORIA: V. Brull Pty. Ltd., 

Box 7, North Balwyn.WL 4654 

SOUTH AUST: Neil Muller Ltd., 

Box 35, Unley, 71*1162 
QUEENSLAND: John Morris, 

Box 1608V, Brisbane, 2*3867 
west AUST: Barrymore & Co. Pty. Ltd., 
Box M 974, Perth, 8*4492 






































enough why we should equally espouse 
the cause of visual hi-fi, at least in its 
relationship to the present medium. 

I don’t think that the cases are auto¬ 
matically parallel. 

In the days when sound recording and 
reproduction were going through their 
birth pangs, there was virtually no al¬ 
ternative nor comparable technique; 
nothing with which it could be com¬ 
pared, except the original. But such 
were the rewards of accomplishment that 
amateurs and professionals alike have 
quite understandably struggled toward 
perfection in sound reproduction. 

NO “BLANK WALL*' 

No less important is the fact that, 
throughout the vicissitudes of develop¬ 
ment and system, the amateur hi-fi en- 
:husiast has never been left too far be¬ 
hind the professional. Today, with good 
LP records, or good tapes if you like, 
and good ancillary equipment, he can 
have in his home sound so close to the 
professional best that the difference is 
largely academic. 

He is not faced by any blank wall of 
frustration, in an exercise which can de¬ 
light his ears in the technical sense, or 
be the expression of an art form — or 
both. 

But television is not the only method 
bf recreating a visual image. It has 
aeen done photographically for as long 
is most of us can remember and to a 
.tandard that television cannot hope to 
iqual within its present technical format. 

Worry all you like about video re- 
ponse, linearity, and all the rest of it, 
>ut the best television picture still looks 
>retty pathetic against the kind of image 
me can produce photographically. Nor 
$ there much hope for any change in 
his position, while television standards 
nd techniques remain as they are. 

One might reasonably ask, in fact, 
'hether an avid enthusiast could have 
luch hope of improving on the defin- 
ion already available from a well- 
djusted, high-quality commercial re- 
;iver. 

Australia is full of photographic 
jalots; statistics suggest that, among 
lose working in electronics, photo- 
mphy is the favourite hobby. There 
lould be plenty of material, therefore, 
om which could spring a generation of 
rV visual hi-fi” enthusiasts. 

/HAT INSPIRATION? 

But where is the basic inspiration for 
ch a movement? To make them re- 
rd television as a visual art form, 
)rthy of pursuit? 

The picture content certainly doesn’t 
/e much cause for optimism. Audio 
•fi has prospered as a hobby largely be- 
use a plentiful supply of good discs has 
ide it possible for individuals to enjoy 
5 kind of sound they like best, any 
le they want to hear it. 

Not so with television. Even assuming 
‘.re were no limits to the optical pre- 
itation, the would-be visual hi-fi en- 
isiast has to take what is served when 
is served — and a lot of it isn’t too 
asing either technically or aesthetic- 

>o then, “Radio, Television and Hob¬ 
s’’ is not interested in television pic- 
e quality or transmission standards: 
:ontent to see the public supplied with 
' rubbishy designs the manufacturers 
y care to sell? 
didn’t say that. 

"here is always a challenge to do the 
t possible with the medium available. 
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Wide Reaction to Training Scheme 


; THE WIRELESS INSTITUTE OF AUSTRALIA . \\ 

► The Editor, j[ 

! “Radio, Television and Hobbies,” 

! SYDNEY. jt 

| Dear Mr Williams, 

\ 1 have been directed to write to you to express sincere appreciation for ![ 

( your support of this Institute's Youth Radio Club Scheme in your editorial 1! 

► of July, 1962, and in the full printing of the article submitted to Bill Moore. 

This excellent publicity has resulted in an amazing inflow of letters |[ 
! from all over Australia indicating widespread interest in secondary schools j! 
| and in isolated enthusiasts. It seems that our Scheme provides a co-ordin - <1 
J ated system which can be applied to existing Youth Radio Clubs and to those <! 
[ which are in process of formation. 

Frankly, the response has been staggering and somewhat embarrassing Jj 
! in its magnitude, but that is what we wanted, and, thanks to your assistance, J; 
I we are in a strong position to push our project further. j! 

[ Your suggestion regarding making Radio Club members aware of the <! 
[ vocational possibilities in radio and electronics was very timely, and we have \; 
! contacted the Institution of Radio Engineers to see what help they can offer j» 
! in this regard. <! 

[ Also, we propose to distribute to all Clubs publicity material regarding !| 
[ openings in allied fields, such as the P.M.G. Department and other Govern - 
[ ment agencies. |[ 

One special request that has been repeated in many of the letters re - 
[ ceived has been for suggestions about suitable reference books and training ;! 
! manuals. ![ 

j To these correspondents, 1 have recommended subscriptions to “ Radio, 

J Television and Hobbies” for School Libraries and the compilation of “home - !| 
» made” training manuals by removal of suitable technical and constructional I; 
! articles and back issues of “R., T. and H.” These can be pasted on to |> 
| blank sheets which are then covered, stapled, labelled and placed in the ( ! 
\ “Radio” sections of the School Libraries. !| 

\ At a later stage I propose to make a list of back issues and relate them 
* to the various constructional projects specified for the various Radio Pro - !| 
I ficiency Certificates. |> 

! For your information, 1 am forwarding herewith a set of the duplicated !* 
; sheets covering the Conditions of Award for the graded Certificates provided <1 

► under our Scheme. J[ 

! With many thanks again, and best wishes, 

! Yours sincerely, j> 

» Rex Black (VK2YA), for Youth Club Committee. || 


Always a challenge to consider advances 
to new standards and new techniques. 

What I set out to do was to discuss 
a particular reader’s concept of “visual 
hi-fi,” as related to television; to decide 
whether a following had developed or 
would be likely to develop. 

To change the subject, the letter on 
the previous page from K.J.K. is very 
pertinent comment. 

After having worried about slight de¬ 
partures from the ideal in an amplifier 
response curve, it can only be a source 
of dismay to observe the sawtooth re¬ 
sponse pattern that conventionally re¬ 
sults from a simple progressive check of 
almost any loudspeaker one might care 
to name. 

Some look a lot better than others, 
of course, but none that I have ever 
seen approach the smoothness of an am¬ 
plifier response curve. It is almost with 
surprise that one subsequently admits 
to approving the final sound as heard; 
of even being rather keen about it! 

In all fairness, of course, it must be 
realised that a simple progressive loud¬ 
speaker test, using a fixed calibrated 
microphone, may reflect the acoustic en¬ 
vironment and the physical distance 
which happens to separate the two units. 

It becomes a matter for debate as to 
how much of the sharp discontinuity 
should be ignored in assessing the curve 
or eliminated electrically by frequency 
wobbling the test signal. 

It must also be borne in mind that the 
ear is accustomed to hearing sound in 
an acoustic environment and may, there¬ 
fore, accept as “normal” much of what 


looks so disturbing on a visually inter¬ 
preted graph. 

While, therefore, plotted curves have 
a definite value, particularly as a basis 
of comparison and as verification to sub¬ 
jective reactions, they do not set abso¬ 
lute limits on what the ear accepts as 
“good”, “bad” or “indifferent”. And, as 
our correspondent suggests, there are 
many things to be considered other than 
mere frequency response. 

But these things notwithstanding, he 
appears to have been disturbed by some 
recent remarks in a review of the Leak 
“Sandwich” loudspeaker. I am not the 
least bit surprised, for the remarks left 
themselves wide open for such comment. 

The fact, was, however, that they re¬ 
flected a genuine subjective reaction, 
similar to what I felt might be registered 
by others who listened to the speaker for 
the first time. They were not intended 
as a condemnation of the speaker or a 
commendation of what so many have 
currently grown accustomed to; rather 
was the intention to note a difference 
and a possible explanation for the dif¬ 
ference. 

The remarks were made in the full 
knowledge that, had the circumstances 
been reversed and a traditional speaker 
introduced after lengthy exposure to the 
“Sandwich” design, the former might 
have been criticised as “intrusive.” 

At this point, I am perfectly happy 
with what I said about the speaker, as 
a subjective reaction based on short-term 
listening, and describing the kind of 
sound which it tends to produce. That 
is a constant; preferences may vary. 
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FREMODYNE FOUR (Continued from page 71) 


choke wired between it and pin 8 
(cathode) of the valve and a 1500 ohm 
resistor across to lug four on the tag- 
strip. 

Between lug four of the tagstrip and 
lug six, which is grounded, is a 22K re¬ 
sistor and from lug four to lug two is 
a 100K resistor. Lug two also has a 
lOOpF capacitor connected to lug one, 
which is grounded, and lug two becomes 
the output connection for the audio. Lug 
three is, as mentioned earlier, the HT 
connection. The heater lead is connected 
directly to pin 9 of the valve, while pins 
4 and 5 of the valve socket are con¬ 
nected directly to earth. 

The sub-chassis assembly is mounted 
on the main chassis by means of three 
l-8in nuts and bolts through a small 
turnover on its front panel side. The 
distance between the sub-chassis and the 
front panel is three-quarters of an inch. 

The particular tuning capacitors we 
used had rather short shafts on them, 
so standard iin extension shafts are used 
to extend their control to the front panel 
knobs. A dial mechanism having a re¬ 
duction of 50/1 and salvaged from a 
piece of ex-disposals equipment was 
used for the main, or oscillator, tuning. 
Almost any good dial having a reduc¬ 
tion of at least 5/1 and freedom from 
backlash, etc., could be used in this 
position. 

Note, however, that the variable 
capacitors must also be free from 
mechanical backlash or “slop.” 

Because the local oscillator can be 
run on either the high or low side of 
the signal frequency, we found that only 


two plug-in coils were needed to cover 
the range from 30 to 250Mc. The first 
one covers from 100—250Mc and con¬ 
sists of two turns of 18 gauge tinned 
copper wide. Its diameter is 3-16in and 
its length 5-16in. The second covers 30 
to 137Mc and is three turns, iin dia¬ 
meter and 7/16in long. It is wound with 
the same gauge of wire as the first. 

The aerial circuit, being at signal 
frequency, requires three coils to cover 
the range. Their data is as follows: (A) 
coverage; 250-130Mc; two turns of 18- 
gauge tinned copper, diameter iin, 
length 3-8in; aerial tap is 2/3 turn from 
the cold or “earthed” end. (B) Cover¬ 
age, 160-70Mc; three turns of 18 gauge, 
diameter iin, length 3-8in; aerial tapped 
one turn from cold end. (C) Coverage, 
85-30Mc; five turns of 18 gauge, 
diameter iin, length iin; aerial tapped 
li turns from cold end. 

At this stage you should be ready to 
switch the set on and give it a try, but 
before doing so it might be as well to 
provide it with some sort of an aerial. 
This could be anything from an elabor¬ 
ate multi-band TV array to a simple 
dipole, 

A simple aerial having quite good 
broadband characteristics, and most 
popular for TV work, is the “Fan 
Array.” This aerial would be suitable 
for our receiver and constructional de¬ 
tails appeared in the magazine in the 
December, 1956, issue. 

If reception is desired around one par¬ 
ticular band of frequencies, say, for 
instance, one of the mobile bands or 


several TV stations closely related in 
frequency, it would be possible to use 
a simple folded dipole aerial cut and 
made according to the instructions in 
Fig. 2. This aerial consists of a piece 
of 300 ohm TV ribbon with both ends 
shorted and one lead cut in the centre 
to connect in another length of ribbon, 
which acts as a feeder. The length is 
calculated by dividing the desired fre¬ 
quency in megacycles into 5540. This 
gives the length of the dipole in inches. 

Having constructed your aerial and 
connected it to the appropriate terminal 
on the receiver you could now switch 
the unit on. Provided you have made 
no mistakes and been careful with your 
layout and construction around the RF 
end of the unit, it should work and 
produce a fairly loud hissing sound as 
soon as it warms up. 

This hiss is a fairly good indication 
that the superregenerator is working and 
has good sensitivity. Set the aerial or 
signal tuning capacitor about halfway 
meshed and turn the oscillator tuning 
until a station is heard. If it is an AM 
station you can tune to the centre of the 
carrier. Should it be an FM station (as 
with the sound on the TV channels) you 
will need to tune slightly off to one side 
for “slope” detection to occur. Having 
tuned the signal, you can peak up the 
aerial circuit to give the clearest signal, 
if necessary readjusting the oscillator 
slightly as you do so. 

A chart provided in this article gives 
the frequency of the TV channels and 
the other principle users of the VHF 
bands. By identifying your local TV 
channels and noting the dial marking at 
which they are heard, you could soon 
make up a rough calibration chart. 
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DYNAMIC MICROPHONE 
Mod. 603 


Retail Price £14 

Plus Sales Tax £1/9/2 

Omnidirectional 
Output: - 50 db 
Response: 50 - 12000 cps 
Impedance: 50000 ohm - 250 ohm or 60 ohm 
Dimensions overall: 40x40x98 mm. (1 y / i6 ” 
Accessories: table base 


Marketed by 


X 


Mod. 603 is a dynamic microphone 
ideal for music, speech and particularly 
magnetic recording. Can be used on stand 
or on a small table base 

Smart square shaped aluminium pres¬ 
sure cast case with stainless steel wire mesh. 

Sturdily built and beautifully finished. 

Impedance can be easily stepped down 
from high (50.000 ohm) to low (60 or 
250 ohm) impedance. 

1 9 /<o" x 3 ' V) 


ZEPHYR PRODUCTS PTY. LTD. 


58 HIGH STREET, GLEN IRIS, S.E.6, VICTORIA 
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PHONES: BL 1300, BL 455 
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TRADE REVIEWS AND RELEASES 


TAPE RECORDER FROM CLASSIC 



NEW SWITCHES 


Manufacturers Special Products, of 
47 York Street, Sydney, N.S.W., 
announce the recent release of the 
special purpose wafer switches il¬ 
lustrated below. A wide range of 
such switches is now available and 


complete details could be obtained 
by further enjuiries to Messrs 
M.S.P. 

AT the top left of the illustration is a two-pole, 
24-position switch imported from France. It 
is robust and well constructed and quite small 
(max. dima. 25/16”) for such a complex unit. 
The indexing system, similar to most modern TV 
turret tuners, is very positive in its action. 

At the top right can be seen a standard three- 
pole three-position wafer switch with a lever 
action. This particular switch was used In the 
“Two Unit Monitor—Intercom” featured in the 
August issue of the magazine. At the centre of 
the photograph is a 12-pole two-position change¬ 
over switch designed for push-pull operation. 
This type of switch is ideal for lever operation, 
from a remote position and should find many 
applications in local industry. 

At the bottom right is a sub-miniature single¬ 
pole 12-position switch which features a fiberglass 
wafer. Its maximum dimension is less than one 
inch. This particular unit is imported from the 
U.K. and, with the trend toward miniaturisation, 
should find many applications in this country. 





A recent release from Messrs Classic Radio, of 245 Parramatta Road, 
Haberfield, is the Model TR3 tape recorder illustrated above. The unit is 
attractively styled and presented and should be a most welcome addition to 
their range of quality instruments at attractive prices. 


"THE instrument is constructed around a Collaro 
“Studio” twin track mono tape deck which 
las three speeds ( IV 2 , 3 3 A and l%”/sec) and 
eatures push-button control of its various opera- 
ions. The frequency response claimed is 
!0-14000cps at 7W’/sec, 50-10000cps at 334”/sec 
ind 60-3800cps at l%”/sec. This is accomplished 
vith a six valve amplifier which has switched 
cgative feedback equalising for each speed, and 
n output corrected to C.C.I.R. standards. 

Two speakers are provided, one in each side 
f the case and the output power of the unit is 
iven as 4 watts. Signal to noise ratio is claimed 
) be better than 45db. A superimposing button 
; provided for trick recording, etc., and pro- 
ision is made for monitoring the output of the 
^cording amplifier while recording. 

Other features of the instrument are as follows: 
iparate bass and treble boost controls, separate 
:cording and playback level controls, accom- 
lodation of 7in spools with the lid on, fast 
Drward and rewind of 1200-foot spools in 65 
;conds, tape measuring and calibrating device, 
luse control, light piano key controls, three 
otors and a total weight of only 291b. 

Tested in our workshop the instrument per- 
■rmed exceptionally well and appeared to be 
> to the standard of many instruments currently 
lling at more than double its price. Music 


PHILCO DATA 

From E. L. HEYMANSON 
and CO., of 408 Collins Street, 
Melbourne, the Australian agents 
cor Philco Semiconductors, we re- 
:ently received two information 
pamphlets which may interest 
eaders. 

The first is called “New Circuit Designs,” and 
isents brief details of a number of new circuit 
slications made possible by recently released 
ilco devices—switches, choppers, tunnel diodes, 
/ noise communications transistors, and power 
nsistors. 

The second is the “Philco Semiconductors 
wsletter No. 2,” giving details of the most 
ent additions to the Philco range. Mentioned 
choppers, switches, a 400 Mc/s power tran- 
:or capable of delivering 0.5 watts at 160 Mc/s, 
new 800 Mc/s transistor series, a microwave 
■de switch, microwave varactors, new tunnel 
des, and an electro-optical transistor. 

These pamphlets should interest many tech- 
ians and engineers, and are available on applica- 
i to the above firm. 


recorded at even the slowest tape speed sounded 
remarkably good when played back through an 
extension speaker. Mechanically and electrically 
the unit is well constructed and no fears need 
be felt in this respect. 

The instrument is normally marketed only by 
the manufacturer and sells for £72/9/ complete 
with microphone, tape and spare tape spool. Any 
further inquiries should be directed to the manu¬ 
facturer whose address is given above. (K.W.J.) 


DE RANGE OF ETCHED PANELS 


SINGLE 
SIDE BAND 
TRANSMITTER 


POWER SUPPLY FOR TRANSISTORS 


M ESSRS Heating Systems Pty. Ltd. announce a new batch of high quality 
etched front panels to suit the latest R TV and H major projects. Those 
illustrated above include the Single Sideband Transmitter, the Power Supply for 
Transistors, the Transistorised Service Oscillator and the 17 watt Public Address 
Amplifier. The two smaller panels are for the Mullard 3/3 and 5/10 amplifiers. 
All the panels are etched in heavy gauge aluminium and a range of colours is 
used to pick out the individual controls. As usual the finish is excellent. Further 
details can be obtained from the manufacturers, Messrs Heating Systems Pty. 
Ltd., of 97 Marriott St., Redfern, N.S.W. 
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IR SILICON CONTROLLED 
RECTIFIERS are the remarkable 
solid-state devices that provide com¬ 
plete control of current turn-on, micro¬ 
second switching speeds with no moving 
parts ... no contacts. In the field of 
high-frequency power conversion they 
offer a totally new concept for versatile, 
contemporary circuitry highly efficient 
in operation . . . dramatically smaller in 
size. 


International Rectifier Corpora¬ 
tion, through WARBURTON 
FRANKI, offers the widest range 
of Silicon and Selenium Diodes, 
Rectifiers and Rectifier Devices 
available to industry — rated 
from Milliwatts to Megawatts. 


INTERNATIONAL RECTIFIER 


trough WARBURTON FRANKI now offers Silicon Con¬ 
trolled Rectifiers in 70 and 150 AMP ratings—and at the 
same time announces substantial price reductions on the 
well-established 3, 5, 10 and 16 amp series! 

The new devices are capable of replacing standard igriitron 
and thyratron tubes whilst providing higher efficiency, lower 
cost, and the solid state advantages of unlimited life, no 
warm-up time, faster switching and lower power losses! All 
units feature double ceramic construction (dual ceramic in¬ 
sulators) to assure positive separation and high insulation 
between gate and cathode leads. Dual gate leads on most 
70 amp and all 150 amp types prevent improper or "false" 
firing due to pick-up of extraneous signals and power lead 
transients. 

For detailed data and prices on all types listed here, contact 
your nearest Warburton Franki office. 



Max. 

Gate 

Power, 

Max. 

Average 

Watts 

Rep. 

Forward 



PRV, 

Current 



Volts 

@ 25°C, 

Peak 

Average 


Amps 




Max. 
Forward 
Voltage 
Drop @ Rate< 
Current, Volt 


3 AMPERE RATED SERIES—8 TYPES—TEMP. RANGE: 
=30°C to +I05°C 


3RC2 

thru 

3RC40 


5RC2 

thru 

5RC40 


5 AMPERE RATED SERIES—8 TYPES—TEMP. RANGE: 
=30°C to +I05°C 


25 

thru 

400 


10 AMPERE RATED SERIES—8 TYPES—TEMP. RANGE 
-30°C to +I00°C 


I0RC2 

thru 

I0RC40 


25 

thru 

400 


16 AMPERE RATED SERIES—8 TYPES—TEMP. RANGE: 
-30°C to +I25°C 


I6RC2 

thru 

16RC40 


25 

thru 

400 


0.86 


7IRC2A 

thru 

7IRC50A 


70 AMPERE RATED SERIES—9 TYPES—TEMP. RANGE: 
-40°C to *f I25°C 


25 

thru 

500 


150 AMPERE RATED SERIES—6 TYPES—TEMP. RANGE: 
—40°C to +I25°C 


I50RC5 

thru 

50 

thru 

150 

10 

2 

1.5 

I50RC50 

500 






m 


WARBURTON FRANKI 


ADELAIDE: 204 Flinders St. Wl 

BRISBANE: 13 Chester St., Fortitude Valley 51-5 

MELBOURNE: 359 Lonsdale St., Melbourne 67-8 

SYDNEY: 307 Kent St. .. 29-1 


IR SILICON CONTROLLED RECTIFIERS 
NOW IN 70 & 150 AMP RATINGS 












































HIGH QUALITY MULTIMETER 


An interesting new release in the line of quality multimeters is the Model 
RH50 instrument illustrated below and available from Messrs Radio House 
Pty. Ltd., of 296 Pitt Street, Sydney. With its sensitivity f'gures of 30,000 
ohms/volts on DC and 13,000 ohms/volt on AC, the instrument should find 
a ready demand from all sections of the industry. 



HpHE instrument is quite compact at 6'A x AVa 
* x 2 inches, yet is extremely versatile. 

The ranges are; DC—0.3, 1.2, 3, 12, 30, 120, 
300, 600 and 1,200 volts; AC—3, 12, 30, 120, 
300, 600 and 1,200 volts; Milliamps—0.06, 6, 60, 
600 and 12 amps. 

The resistance scales allow measurement of re¬ 
sistors from 10 ohms to 60 megohms—an out¬ 
standing range for such a small instrument. Addi¬ 
tional features are the inclusion of a “buzzer” 
position for straight continuity tests and an off 
position in which the meter movement is effectively 
clamped for transport. 

Separate flashproof terminals for the AC and 
DC high voltage ranges are provided on the front 
panel. Other terminals provide for DC 12 amps 
measurement and audio output measurement. On 
the latter connection, a .05mfd 600-volt capacitor 
isolates the normal AC range from any DC which 
may be present, as in the case of output measure¬ 
ment at the plate of a valve. 

A decibel scale is provided, zero db being 
referred to one milliwatt on a 600 ohm line (a 
standard reference figure). Using the AC ranges 
from 3 to 600 volts a range of db measurements 
from minus 20 to plus 57 (0.01 milliwatt to 200 
watts) is available. 

The unique three-armed control knob which is 
let into a recess on the front panel proved most 
easy to operate and afforded good protection 
against accidental movement of the range switch 
Can ever present danger with sensitive movements 
such as this). In a bench comparison against a 
meter of similar sensitivity but far greater cost, 
the instrument performed exceptionally well. 


CAPACITORS FROM U.C.C.j 


The capacitors illustrated are some samples from a wide range of plastic 
and paper dialectric types recently released by the United Capacitor Company 
Pty. Ltd. A unique feature of all these units is the new P.V.C. plastic case 
in which they are encapsulated. 

“'HE polyester plastic film dielectric type are ______ 


MULTI-CBAmiEL 
RECORDERS FROM 
MAGNECORD 



Messrs Magnecord Australasia Pty. 
Ltd., manufacturers of special record¬ 
ing equipment for industry and the 
Services, announce that they have just 
received a contract to supply multi¬ 
channel recording equipment to the 
R.A.A.F. for installation in Air Force 
bases in the South-West Pacific area. 

T H E equipment, 
similar to that il¬ 
lustrated, is equipped 
to handle six informa¬ 
tion channels on half¬ 
inch tape and is de¬ 
signed to operate 24 
hours a day. Magne¬ 
cord has, during the 
last five years, 
equipped all the 
major aviation inter¬ 
ests both civil and 
military in the Pacific 
zone with similar 
equipment. 

Mr M. D. Chap¬ 
man, a director of 
Magnecord, says that 
the R.A.A.F. record¬ 
ers were designed by 
a group of former 
radio station engi¬ 
neers, Gordon Cole, 

Barry Nagel and H. 

B. Wilson, all ex¬ 
major network men. 

A recorder at present 
on the Magnecord 
drawing boards will 
handle 28 channels on 
tape three-quarters of 
an inch wide and will 
cost several thousand 
pounds. 

A further activity 
of the company is the 
manufacture of mag¬ 
netic tape recorders 
for the background music industry and 50 of these 
have already been delivered. 

Any further inquiries should be directed to 
Messrs Magnecord Australasia Pty. Ltd., of Suite 
108, 31 Macquarie Place, Sydney, N.S.W. 



.AUSTRALIAN 


/'L, IOC 


marketed under the trade name “Terathene” 
id can be identified by the letters TFC on the 
se. The capacitance range available is from 
31 to lmfd at either 200 or 400 volts DC 
irking. Insulation resistance is greater than 
000 megohms and the test voltage applied is 
i times the normal working voltage. The 
pacitors will work at their full rated voltage 
tween minus 40 and plus 85 degrees C. 

The paper dielectric capacitors are marked 
li-Qual 100” and are identified by the letter 


’ on the case. They are available in a range 
capacitance from .001 to 2mfd and working 
iges from 100 to 2,000 volts. Their tempera- 
range is the same as the plastic, dielectric 
i but their insulation resistance is, as would 
:xpected, somewhat lower, at “greater than 
0 megohms.” Standard tolerances available 
)lus or minus 10 and 20 per cent, 
e main distinction which the two types of 
citors have from similar types is the new 

{elastic case in which they are enclosed, 
aimed that they will withstand higher tem- 
ures and are complte^ly proofed against 
ss of moisture, a common cause of capacitor 
re In the past. UCC claim that they can be 
d in water without affecting their insulation 
:ance. Further inquiries should be directed 
Messrs United Capacitor Company Pty. Ltd., 
7 ElUott Street, Belfield, N.S.W. 


ROTARY SOLENOIDS 

Frictionless conversion of linear to rotary move¬ 
ment based on the inclined ball race principle. 

The designer’s ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital 
importance. 

CIRCUIT SELECTORS 

Combination of a Ledex rotary ^solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 

PNEUMATIC ACTUATORS 

Conversion of piston action into rotary movement 
through precision inclined raceways. The action 
is rapid because only 0.078" piston travel is 
required to complete a full 90° stroke. The 
necessary compressor capacity is minimized as 
air displacement is only 0.16 cu. in. 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD., 47 York st, Sydney 

Melbourne; Amalgamated Wireless (Australasia) Limited • Brisbane: Chandlers Pty. Ltd. 

• Adelaide: Newton McLaren Ltd. • Perth: Atkins (W.A.) Ltd. Carlyle & Co. (1959) 
Pty. Ltd. • Hobart & Launceston: Amalgamated Wireless (Australasia) Limited. 
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MASTER ELECTRICS nr. ltd. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES 
LTD. 


WIZARD ITM 
SIGNAL INJECTORS 

Just arrived. Shipment of Wizard Signal Injec¬ 
tors Model 1 T 1 - 1 . This unit is ideal for service 
of Transistor Radios. Valve Radios, Television 
Receivers, Amplifiers. Tuners, etc., it produces a 
signal which makes it suitable for signal tracing 
in AF, IF, and RF circuit works off a 4 pen- 
lite cells, has indicator light, measures 1-3. 8 x 
1 Va x Sins, and weighs only 4 oz. 

Price, £1/18/6 plus \2 l /i pc. sales tax or 
£2/3/o including tax plus postage. 



HIOKI MULTIMETER 
TII-POO 

A pocket size multimeter. .Size only 2Ya x 
4 x 1 Vi. Bakelite Case, weighs lOoz. Sen¬ 
sitivity 2000 O.P.V. 

Ranges 0-5, 50, 250, 750, A.C. Volts. 

0-5. 50. 250. 750, D.C. Volts. 
0-250 ma D.C. Current. 

0-100,000 ohms Resistance. 

Price only £2/10/- 

Plus S. Tax. 

TOTAL PRICE, £2/16/3. 



CHIEFTAIN 
RECORD PLAYER 

Chieftain Record Player Amplifier to operate 
from 240 volt AC supply. This small lightweight 
unit uses well known English motor and import¬ 
ed pick-up with crystal cartridge and Sapphire 
Styll. It will play with excellent tone and volume 
both standard 78 RPM and 45. 33 RPM 

long play records. The two valve amplifier has 
On-off switch, tone control and volume control. 
Colours are Fawn with tan trim, or Grey with 
Cherry trim. Price, p r j cc £ 19 / 19 /. 


SPECIAL NOTICE 

\ll parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must be in¬ 
cluded with order. 



TMK MODEL TPIO 
MULTIMETER 


A good cheaply priced meter for general work. 
Ideal ‘for the home handyman, for work on 
radio, electrical, motor cars, etc. Fits easily 
into the pocket and has a rugged meter move¬ 
ment. 

Sensitivity is 2000 ohms per volt. 

Specifications: 

DC Voltages 10, 50, 500, 1000 (2000 O.P.V.). 
AC Voltages 10. 50. 500, 1000 (2000 O.P.V.). 
DC Current, 500 micro-amps. 500 mA. 
Resistance 0-10,000 ohms. 0-1 meg. 
Capacitance 0-0005 to 0.2 mfd: 0.005 to 1 
mfd. 

Decibels: minus 20db plus 36db in two ranges. 
Output Jack for audio measurements. 
Dimensions: 3 Vi x 5 x 1 9-16 inches. 

Weight 13oz. 

Battery, one only 915 Eveready. 

Price only £5/12/6 

plus 12 , /a% sales tax; £6/6/7, plus freight. 



TECH MODEL TC2 
VALVE TESTER 

Operates from 240AC supply 

Will test all modern type tubes with miniature 
7-pin, minature 9-pin Octal and Loctal 
Sockets. This Tester will check filament 
continuity, short circuits in any elements and 
also emission. Overall size is lOin long. 
8 Va wide, 3 inch deep. Meter size 3 inch 
x 3 7 /b inch. Instruction and valve data sheets 
are in metal drawers at bottom of tester. A 
really compact job ideal for portable use or 
on the bench. Weight 5>41b. 

PRICE IS ONLY £15. 

Plus 12£% Soles Tax. 

TOTAL, £16/17/6 plus postage. 


PLEASE WRITE FOR COPY OF 
OUR NEW BOOKLET ON 
METERS and TEST EQUIPMENT. 
A LARGE RANGE IS AVAILABLE 
AT REASONABLE PRICES 


★ SPECIALS ★ 

1. Special line of imported Recording 
Tape. This tape is as good as any 
available but it is much cheaper than 
most brands. 


Type 

No. 

Type 

Spool 

Length 

of 

Tape 

200ft 

Price 

PL2 

3in 

6/9 

AC 3 

3in 

300ft 

8/10 

PL6 

5in 

600ft 

17/6 

AC9 

5in 

900ft 

£1/1/0 

PL12 

7in 

1200ft 

£1/5/0 

AC 18 

7in 

1800ft £1/19/6 

All 

Tape prices 

are subject 

to 12N 


per cent sales-tax. 

. Transistor Tape Recorder. A really 
good job, ideal for office work, inter¬ 
views, etc., uses two 1.5 torch cells 
and 1-2.6 9 volt battery. Recording 
time is 8 minutes with 100ft tape, 16 
minutes with 200ft tape, 24 minutes 
with 300ft tape for both tracks. 

Output, 100MW; Speaker, 24in 
Dynamic; Microphone, Crystal; Ear¬ 
phone, 8 ohm Magnetic. 

Size: 9£ x 6 x 2£ inches. Weight 3^lb 
packed. 

Case is made of plastic, carrying 
handle is provided. A 3in empty spool 
and 100ft tape is supplied. 

The price is only £16/10/, plus 12£ 
per cent sales-tax, £18/11/3. 

. We have a large variety of all types 
of condensers, Mica, Block Mica, Block 
Paper, Tubular Paper, Oil Filled Block 
and Electrolytics. All are in new condi¬ 
tion. 


Capacity 

Working 

Type 



M.F.D. 

Voltage 

mce 

.00017 

4000 

Mica Block 

3 

6 

.0003 

600 

Paper Block 


6 

.0005 

400 

Mica Block 


6 

.001 

400 

Mica Block 


9 

.002 

600 

Paper Tubular 


6 

.0025 

400 

Mica 

1 

0 

.004 

600 

Paper Tubular 


6 

.005 

2500 

Paper Block 


9 

.01 

2000 

Mica 

3 

0 

.01 + .005 _ 

+ .001 600 

Paper Block 

3 

0 

.01 

1000 

Mica 

2 

0 

.01 

400 

Mica 

2 

0 

.01 + .01 

2000 

Paper Block 

2 

0 

.015 

2000 

Mica Block 

3 

0 

.02 

1000 

Mica Block 

2 

3 

.025 

2000 

Mica Block 

3 

0 

.05 

200 

Paper Tubular 


6 

.1 

200 

Paper Tubular 


6 

.1 

1500 

Paper Block 

2 

0 

.25 

400 

Paper Tubular 


6 

.25 

600 

Paper Tubular 


9 

.5 

600 

Metal sheathed 





tubular 

1 

0 

.5 

600 

Oil Filled Block 

2 

0 

.5 

700 

Paper Block 


9 

1 

500 

Paper Block 

1 

9 

1 

1000 

Paper Block 

3 

0 

2 

400 

Paper Block 

2 

3 

4 

200 

Paper Block 

3 

0 

4 

350 peak 

Electrolytic 


6 

4 

600 wkg 

Paper Block 

4 

6 

4 

800' 

Paper Block 

6 

9 

3+5 

1 10 AC wkg) 
400 DC wkg) 

Oil Filled Block 

3 

0 

10 

40 peak 

Electrolytic 


6 

14 

600 peak 

Electrolytic 

2 

6 

16 

400 wkg 

Oil Filled Block 10 

0 

24 

150 peak 

Electrolytic 

1 

3 

24 

350 peak 

Electrolytic 

2 

6 

25 

40 

Electrolytic 

1 

3 

20 

350 peak ) 



40 

200 peak ) 

Can Type Multi 



200 

40 peak ) 

Electrolytic 

5 

0 

20 

40 peak ) 



50 

200 peak ) 

Can Type Multi 



30 

200 peak ) 



100 

12 peak ) 

Electrolytic 

2 

6 

250 

80 wkg 

Block 

Electrolytic 

2 

0 


CALL IN AND SEE OUR DISPLAY OF RADIO AND T V COMPONENTS AT BARGAIN PRICES 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RiVERSNA. 
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BOOKS 

PHOTOELECTRIC CONTROL by 
Harvey Pollack. Published by John 
F. Rider Inc., New York. Soft 
covers, 5kin x 8kin, 136 pages. 
Photographs, many diagrams. 
Written by a High School Physics 
teacher with a wide experience in elec¬ 
tronics and teaching methods, this book 
could perhaps be called a “basic text” of 
photoelectric devices. In it the author 
gives the basic operation and application 
of phototubes, photo-sensitive resistors 
and photo-voltaic semiconductor devices. 

Presented in a clear style, the material 
would be very suitable for the tradesman 
or student at both technician and 
engineering levels. For the person inter¬ 
ested in the many industrial electronics 
applications of photoelectric devices, the 
book would be a wise choice. 

Our copy came direct from the pub¬ 
lisher, but local suppliers will doubtless 
have copies in due course.—(J.R.) 

★ ★ ★ 

DESIGN AND OPERATION OF 
REGULATED POWER SUPPLIES, 
by Irving M. Gottlieb. Published by 
Howard W. Sams Inc., Indianapolis, 
New York. Soft covers, 5 kin x 81 in, 
110 pages. Many circuits and 
diagrams. 

This book should fill a vacant spot on 
the shelf of many an electronics man, 
whether he be serviceman, technician or 
engineer, as it is one of the rare books 
dealing expressly with regulated power 
supplies. Usually, these circuits receive 
i rather short and sketchy treatment in 
exts dealing with basic or applied elec- 
ronics. 

Here, however, they receive a fairly 
borough treatment. True, there is little 
nathematics given, but there is certainly 
11 the theoretical information required 
j build and operate most types of 
igulated supply. 

Complete chapters are devoted to basic 
oncepts, open loop regulators of both 
as-tube and zener diode varieties, closed 
)op regulators of both current and 
oltage regulating varieties, and special 
;chniques such as chopper regulators, 
licon controlled rectifiers and regula- 
an of transistor converters. 

To sum up, a worthwhile publication 
id a good selection for the technical 
)okshelf. 

Our copy came direct from the pub- 
her, but local dealers will doubtless 
able to supply it in due course.—(J.R.) 

* ir + 

EPAIRING TV REMOTE CON¬ 
TROLS, by L. Cantor and H. Ilor- 
stman. Published by John F. 
Rider Inc., New York. Soft cover, 
5k by 81 inches, 128 pages. Illus¬ 
trated with numerous diagrams and 
photographs. 

As the authors explain in the preface, 
s work is intended as a practical hand- 
ok for the TV serviceman engaged in 
patring TV remote control systems 
*rently in use in the U.S.A. and, as 
:h, it would undoubtedly be of con- 
erable value to those concerned. 
Jnfortunately, it would appear to be 
little value in this role as far as 
stralian servicemen are concerned, for 
simple reason that very few of the 
terns described have appeared on the 
al market. Whereas most Australian 
nufacturers have favoured the cable 
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type controls, this book deals exclusively 
with the various “wireless” types. 

However, the book may well prove a 
valuable reference for engineers, if only 
because it provides a comprehensive 
summary, at a technical level, of the 
various systems at present in use. For 
those who may be contemplating devel¬ 
opment of similar devices for local re¬ 
ceivers, it should provide a means of 
assessing the merits and demerits of 
what has been produced so far, and pro¬ 
vide a valuable guide to future design. 

Our copy came direct from the pub¬ 
lishers John F. Rider Publishers Inc.. 
116 W. 14 St., New York 11, N.Y. Cop¬ 
ies should be available through local 
bookstalls in due course, (P.G.W.) 

★ ★ ★ 

COMPUTER ARITHMETIC by Henry 
Jacobowitz. Soft cover, 128 pages 
5k x 81 inches of text material and 
numerical illustrations. Published 
by John F. Rider Inc., New York. 

The author of this book is an elec¬ 
tronics engineer and consultant with 
many years’ experience as an editor and 
writer for engineering magazines. Much 
of his recent work has been in the field 
of electronics, computers and nuclear 
energy. During World War II he dir¬ 
ected the operations of the American 
Signal Corps Publications Agency and 
was awarded the Legion of Merit decor¬ 
ation for his achievements in this act¬ 
ivity. From the foregoing it can be 
seen that he is well qualified to write 
a book of this nature. 

The book is designed to refresh train¬ 
ees and other interested readers in the 
basic arithmetical operations of all posi¬ 
tional number systems that have found 
or are likely to find application in com¬ 
puters. 

After an initial survey of these num¬ 
ber systems, the book devotes several 
chapters to detailed explanations of the 
fundamental operations of binary, octal, 
hexadecimal and ternary arithmetic. The 
detailed explanations are accompanied by 
appropriate practice exercises. A final 
chapter describes a variety of useful 
methods for converting one number into 
another — an important aspect of com¬ 
puter practice. 

Our review copy of this book came 
direct from the publisher but copies 
should be available on the Australian 
market in due course. (K.W.J.). 

★ ★ ★ 

MASTER CARTRIDGE SUBSTITU¬ 
TION GUIDEBOOK by Jack 
Strong. Soft cover, 96 pages Si by 
8k inches. Published by John F. 
Rider Inc., New York. 

Aside from a few brief introductory 
remarks this book consists entirely of 
cross reference charts listing the 12 
major types of American pick-up cart¬ 
ridges and the substitute types for each 
of their different models. Other charts 
at the end of the book list the most 
popular brands of radiograms and the 
cartridge type that each has. 

Manufacturers of custom-built equip¬ 
ment, some Hi-Fi enthusiasts and those 
in the industry who are actively interest¬ 
ed in cartridge types would perhaps find 
the book to be of some value but we 
doubt if local service technicians would 
gain any assistance from it. (K.W.J.) 
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HOW TO READ SCHEMATIC DIA¬ 
GRAMS by Donald E. Herrington. 
Soft cover, 128 pages 5k by 8k 
inches of text material with profuse 
use of illustrations. Published by 
Howard W. Sams and Co. Inc. N.Y. 

Although this book was written with 
the newcomer to electronics in mind it 
could also serve as a valuable aid to 
the experienced technician in identify¬ 
ing obscure circuit symbols. It is well 
written and illustrated and gives a very 
full coverage of the subject. 

Each of the various components is 
identified by a picture showing the dif¬ 
ferent forms it can take and their 
schematic representation. The text mat¬ 
erial explains what each component is, 
what it does and, why it is illustrated 
in a particular way. The final chapters 
take the reader step-by-step through 
some typical schematic diagrams. 

Our review copy came direct from 
the publisher but copies should be avail¬ 
able on the Australian market through 
leading booksellers in due course. 
(K.W.J.) 



MICROPHONES & ACCESSORIES 

HH■ Type 

Wm 1 £ 9 / 0/2 


Complete 
with flexible 
arm. 

Technical 
pamphlets 
will be mailed 
on request. 

Other types 
also available 
from 


Amalgamated Wireless (Aust.) 

Cnr. William and Newcastle Sts., Perth. 
and leading wholesalers. 


ALWAYS RELY OK R.D.S. 

R Stockists of Television 
parts, Picture Tubes and 
D Turrets 

We can supply all Radio and 

S Electrical Components and are 

agents for the famous Hotpoint 
Radio Sets, Distributors of Test 

Equipment, Valve and Circuit Tester, Multi¬ 
meters, etc A complete Mail Order Service 
for the Countryman. Call, wrlto or phone to 

The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical Distributors, 
GROUND FLOOR, WEMBLEY HOUSE, 
841 GEORGE STREET, SYDNEY. 

Phono MAI876. Open Saturday Mornings. 


BOOKS 

TV Servicing 10/6, Basic Electricity 7/6, 
Radio Fundamentals 10/6, Calculus 7/6, 
Nuclear Physics 5/6, Organic Chemistry 5/6, 
Physics, 5/6. Astronomy 5/6, Trigonometry 
3/6, Clear Thinking 3/6, Relativity 2/6, Yoga 
2/6. Post Free. 

Popular Science Syndicate, 3 Broadway, 
West Pymblc, Sydney. 
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Complete KIT for TRAHSISTOB 6 PORTABLE £12/17/6 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM- 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY i PRICE 

The complete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case. 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/- EXTRA. 
Wired and Tested, £2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




CORDLESS - MANTEL RECEIVER 


COMPLETE KIT OF PARTS — AS SUPPLIED FOR TRANSISTOR 6 PORTABLE 

BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE 
HANDSPAN DIAL AND GOLD TRIM AND INCORPORATING ROLA 
5in x 7in TYPE “L” SPEAKER WITH HEAVY DUTY BATTERY. 


Post and Packing: 
N.S.W., 20/; 
Interstate, 27/6. 


£14/17/6. Wired and tested £2 extra 


NEW VALVES AT BARGAIN PRICES 


636 . . . 
1C4 .. 
1T4 .. 
3S4 .. 
1A7GT 
1D8GT 


12 / 

7/6 

4/6 

10/ 

9/6 

9/6 


EK32. 6/9 

6SA7GT. 9/6 

6SH7. 5/6 

1Q5G. 2/6 

1P5G. 2/6 

1C7G. 3/ 


1K5G. 2/6 

1M5G. 3/ 

1K7G. 3/ 

6C8G. 5/ 

6SS7. 8/6 

6H6. 2/6 


7C5 4/6 

6H6GT.2/6 

6K7GT .7/9 

6U7G. 5/ 

7C7. 3/6 

78. 7/6 


6K8G. 6/9 

6SJ7GT. 9/6 

12K8.10/ 


Please add postage on all valves. 


1S5. 9/6 

VR65A. 2/6 

7193. 2/ 

12A6. 5/ 

12SH7. 5/ 

6K7G. 4/6 

955 . 2/6 

954 . 2/6 


NEW VALVE SOCKETS: Ceramic EF50 Sockets, 2/6 ca. American moulded Loctal, 1/ ea. Octal 8-pln wafer, 6/6 dozen. 5BP1 socket 
Ceramic, 7/6. Amphenol 5-pin ceramic, 2/6 ea. 7 and 9-pin Miniature, 1/ ca. 9-pin with shield, 2/6. All Postage Extra. 


NEW MINIATURE 9-PIN PLUGS AND SOCKETS, 2/6 PER PAIR. POST AND PACKING, 1/. 


NEW MINIATURE COILS and I.F. TRANSFORMERS: Aerial, R.F. or Oscillator Coils, 7/6 ea. Post 1/. 
Short Wave Colls, 16 to 49 metres, 5/6 ea. 


I.F. Transformers, 9/6. Post 1 /. 



£ I , POST 
O 1 / " EXTRA 


NEW MULTIMETERS 

METER 0-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 

RANGES 
0—IMA 
0—100MA 
0—500MA 


0—lOv 
0—50v 
0—250v 
0—500v 

0—1000V 


_ ■ 

>.*w j$f 

t 

SUPPLIED COMPLETE WITH TEST LEADS. RANGE 6-100,000 OHMS, 


0— lOv 
0—50v 
0—250v 
0—500v 
0—lOOOv 


BATTERY CHARGER RECTIFIERS 


New Selenium Rectifiers, 6 or 12 volt, at 4 amp.. 37/6. 

Post, N.S.W., 7/6; Interstate, 10/. 

Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. 

Post, N.S.W., 7/6; Interstate, 10/. 


As above, 6 or 12 v„ at 2 amp., 27/6. 
Post: N.S.W., 3/6; Interstate, 4/6. 

Transformer for above. 37/6. 
Post: N.S.W., 3/6; Interstate, 4/6. 


DUAL CONCENTRIC 
POTENTIOMETERS 


1 meg + 200K + switch. 

.5 meg + 50K + switch. 

.1 meg + 5K. 

.5 meg + 10K. £ /< M 

.1 meg + 20K. ea. 


SINGLE CRYSTAL 
OR MAGNETIC 
EARPHONE 7/6 


NEW POWER TRANSFORMERS 


60mA prim.: 240v with 230v tapping. See. 285 
285 with 6.3v filament winding 60mA. 

Plus postage: N.S.W., 

3/6; Int., 5/3. 


25/- 


NEW MIDGET POWER TRANS. 


STANDARD INTERMEDIATE 
FREQUENCY TRANSFORMERS 

455Kc, l*/4in square cans. Slug tune. 
4/9. Post extra. 


NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms . 25/ 

4000 ohms . 28/6 

Low Impedance Stereo 

Headphones . 29/6 

Post 2/6. 


40mA prim., 250v. Sec. 225 x 225 with 6.3v 
Fil. Winding. /< Postage: N.S.W., 2/6: 

^ / / O Interstate, 4/6. 
30mA 240v Prim. 150 x 150v. Sec. with 6.3v 
Fil. Winding. <%c / Postage: N.S.W., 2/6; 
Interstate, 3/6. 


MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 

per 100. 

" Postage 1/6. 


10 /- 


NEW RESISTORS 
AND CONDENSERS 


These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 
10/ per 100. 

Post and Packing 2/9 extra. 


EXTENSION SPEAKERS 


New Rola 9x6 speakers in case with volunv 
control, 75/, Post: Interstate, 5/6: N.S.W.; 4/ 


NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

WITH SWITCH 
SHORT 
SPINDLE 

LESS SWITCH 
STANDARD 
SPINDLE 

LESS SWITCH 
SHORT 
SPINDLE 

TAB. POTS 
(PRE-SET) 

l.MEG 

500,000 ohms. 
100,000 ohms. 
50,000 ohms. 

5/6 ea. 

2,500 ohms. 
100,000 ohms. 
500,000 ohms. 

2/6 ea. 

15,000 ohms. 
l.MEG 

200,000 ohms. 
100,000 ohms. 
500,000 ohms. 
5,000 ohms. 

500 Qbms. W.W. 
J/6 ea. 

2.MEG 

50,000 ohms. 

2/3 ea. 

1 

25 k. 

250 k. 

1 meg. 

2 meg. 

2/ each. 


25,000 ohm screwdriver adjustment, 1/9 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 
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SPECIAL PURCHASE OF FACTORY STOCK 


PORTABLE RECORD PLATER 


% ^ 



• 4-SPEED B.S.R. PLAYER WITH 
CRYSTAL PICK-UP. 

• Sin x 7in SPEAKER IN FELT 
LINED ENCLOSURE GIVES EX¬ 
CELLENT REPRODUCTION FROM 

YOUR FAVOURITE RECORDINGS. 

• ATTRACTIVE TWO-TONE CABI- 
NET WITH PLASTIC TRIM, 
DIMENSIONS: 15!n X 134n x 17ln. 

£1711716 

Post N.S.W. 20/. Int. 30/. 


NEW PER-MAG SPEAKERS by Australia's leading 
Manufacturer AT LESS THAN HALF PRICE 

(We cannot advertise the name) 

Sin Per Mag 

Sin x 7in Per Mag . . 27/6 

6in x 9in Per Mag . 32/6 j 

8in Per Mag.32/6 f 57 ' 

12in Per Mag.47/6 7/6 

Speaker Transformers for above 
ST or 7T 10/- 


27/6 1 POST AND PACKING 
N.S.W. Interstate 

4/6 

7/6 
10 /- 


NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with H'gh Fidelity Crystal Pick-ups and Sapphire Styli have just been superseded. 
We are selling same at LESS THAN HALF PRICE. 

Available in STEREO at £10/15/, MONO £9/15/. 

POST AND PACKING EXTRA. N.S.W. 15/, QLD., VIC., TAS., 22/6, W.A., S.A., 30/. 


NEW REVERBERATION UNITS AT HALF PRICE 

Small quantity of Reverberation Units as used in Hlctronic Organs, Amplifiers and Radiograms. 
£7/15/ (list price £15/10/) Post and packing, 10/ extra. 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

All popular colours 54in wide. List price 60/ per yard. To clear at 20/ per yard. 

Postage and packing N.S.W., 3/6; Interstate, 4/6. 


STANDARD TUNING CONDENSERS 


7/6 


2 Gang Standard .. . ]/' 

.1 Gang Standard. 

2 Gang Standard with separate S.W. sections.12/6 

2 Gang Standard Miniature with Planetary Reduction Drive.18/6 

Post and Packing on Cond. 3/6 


PHONE PLUGS & JACKS 

SINGLE OR DOUBLE CIRCUIT JACKS 
WITH SHIELDED PLUGS 
8/6 PAIR 
Post and Pack. I 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

Wc have purchased the resistor and condenser stock held by Bush- 
Simpson who have censed the manufacture of TV and radio equipment. 
The resistors arc mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in Vi, 1, and 2 watt. Also some wire wound. List 
price £4/10/ per 100. , , 

The condensers are in most popular makes and include mica ceramic, 
paper and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers are all current types and include switch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed values 
20/ Post and packing 2/9. 

Potentiometers, 25/ per doz. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd + 200 mfd 350v ..10 0 

8 mfd 525v. 3 6 

16 mfd 300v. 2 3 

32 mfd 275v. 2 6 

100 mfd 12v Miniature . 2 0 

500 mfd 25v. 2 0 

50 mfd 12v. 2 0 

25 mfd 25v. 1 6 


POST 

EXTRA 


NEW HIGH FIDELITY DUAL CONE Sin SPEAKER 

NEW IMPORTED $” DUAL CONE HIGH FIDELITY SPEAKERS (we 

cannot advertise the make). Frequency response, 35 to 13,000 cycles power 
rating max. 10 watts, 800 ohm. Voice Coil. £2/17/6 (List Price £9/0/0). 
Post and Packing, N.S.W. 7/6, Interstate 14/-. 

FERGUSON HIGH FIDELITY MATCHING TRANSFORMER, 7T ohms 
or 8T Plate to Plate, £2/5/0 extra. 


NEW 4-SPEED STEREO 
PLAYER F.O.R. 


£ 10 / 10 / 


NEW STEREO CHANGER. 

4-SPEED. F.O.R.. £10/15/| 

SLIDER-SWITCHES 
10 pole 2-way sliver plated contacts. I 

3/9 


L 

5 WATT^.£26/17/f 

5 WATT.£18/17/< 

Post Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 
25 Watt by Rail or Air. 

Too Heavy for Post. 

NEW 15 & 25 WATT P A. AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro- 1 

phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers are fitted with Ferguson outnut transformers with voice coil tappings of 2 to 15 ohms. 1 

The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms If 1 

required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 
i The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

* 12in Rola speaker for above (10 watt).57/6 I 

Crystal Microphones for amplifier.47/6 1 

NATIONAL RADIO SUPPLIES 1 

332 PARRAMATTA ROAD, STANMO RE, N.S.W. Phone LM7398 
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* ABSOLUTELY FREEf 

SIX REELS OF THE WORLD'S 



TO EVERY PURCHASER OF THE 


NEW TRANSISTORISED 



MAGNECORDER 

Special 3 Months’ Introductory Offer, Closes 31st December 


Use It Anywhere! Completely self-containe< 
needs no power outle 

Pays For Itself . . . when used for sales reports or dictatioi 
or by Architects, Surveyors, Lawyers, Builder 
Engineers, Doctors, Executive 

Specifications: Size, 21" x 5" x 9"; Weight, 5 lb; 
Speeds, 1 l and 3J i.p.s.; Recording Time, 1 hoi 

All-metal frame . . . leather carrying ca 
. . . stop/start microphone . . . earpho 
. . . optional footswitch . . . optional 240-v< 

A.C. power adapt* 


Buy the NEW Transistor Magnec c 
from your nearest stock 


yQf Australian Distributors: 

Magnecord Australia 


INTERSTATE STOCKISTS INCLUD 
Melbourne: 

Maxwell’s Radio Pty. ltd., 269 Lonsdale Stre< 
Melbourne Tape Recorders, 255 Elizabeth St 

Adelaide: 

Ernest Smith & Co. Ltd., 52 King William St 
Truscotts Ltd., 62 Hindmarsh Square 

yjf Brisbane: 

Chandlers Pty. Ltd., cnr. Albert and 
Charlotte Streets 

A. E. Harrold Pty. Ltd., 123 Charlotte Street 

i( Sydney: 

Magnetic Sound Industries Ltd. 

387 George Street 


Pty. Ltd., 158 Clarence St., Sydney. BX51 
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THOUGHTS ON PICKUP BALANCE 

Most amplifier enthusiasts have heard reference, at times, to "balance," 
as applied to gramophone pickup arms. Without getting into over¬ 
deep waters—we hope—this article attempts to explain what lies be¬ 
hind this ostensibly simple term. 

By Neville Williams 


A PPROACHED on the most elemen¬ 
tary basis, pickup arm balance is 
i simple enough subject, both as regards 
he initial requirement and the methods 
meeting it. 

By and large, the mass of an ordinary 
pickup cartridge and the radial arm 
*vhich supports it, is considerably greater 
;han the weight which is either necessary 
Dr desirable on the stylus point. 

To be more specific, modern pickups 
are usually designed to track with a 
lownward pressure on the stylus of be- 
ween about 2 and 7 grams, depending 
m whether they are high-performance 
;ophisticated designs, or those of more 
nodest quality and price. Since the 
weight of the cartridge and arm is 


motor board and may also prevent the 
arm from being lifted up more than a 
couple of inches for inspection of the 
stylus, etc. 

Variations and combinations of these 
systems have been used over the years, 
all of which are fairly obvious in their 
function. If carried far enough, they 
are normally capable of cancelling all 
the weight on the stylus point, so that 
the stylus will float freely above the 
record surface with the motor board and 
turntable in the normal, level position. 

A pickup will not play a record in 
this condition, of course, and it is neces¬ 
sary to reduce the counterweight or the 
spring pressure enough to let the stylus 
sink on to the surface at the desired 


When a pickup, to improve tracking, 
is made non-symmetrical in the plan 
view, the longitudinal line around which 
it would balance becomes obscure. One 
thing is apparent, however: If the pivots 
have their axis to one side of this line, 
no matter how symmetrically placed 
they appear to be in the adjacent sector 
of the arm, then they will be performing 
a double task: 

(1) Supporting the weight of the arm, 
which is their prime function, and 

(2) Restraining the arm from toppling 
in the direction of the heavy side. 

This leads to some apprehension be¬ 
cause (a) the extra load on the pivots 
may increase their drag or friction and 
(b) the arm is not really as well 
balanced as first appearances might sug¬ 
gest. The significance of this will be¬ 
come apparent a little later. 

A SECOND LOOK 

Out of it, however, comes a second 
order of sophistication in the matter of 
pickup balancing in which consideration 
is given to shaping the arm and locating 
the pivot axis, so that the tendency of 
the arm to topple in a particular direc¬ 
tion is minimised (a) when it is floating 
freely and fully counterbalanced and/or 
(b) when a small proportion of its weight 
is being carried on the stylus tip. Con¬ 
sideration may also be given to the axis 
of the transverse pivots, as to whether 
they should be at right angles with the 
longitudinal line of balance or the largely 
accidental shape of the surrounding seg¬ 
ment of pickup arm. 

As might be expected, these points, in 




ormally well above these figures, means 
lust be provided for cancelling some of 
le downward pressure. 

Three methods of doing this have 
Dmmonly been employed, as under: 

(1) To swing most of the arm from 
le rotating base pivot, without provision 
>r up and down movement; the pivots 
*oviding for vertical movement are 
ose behind the head, so that the stylus 
is to support little more than the weight 
the cartridge and head shell. On its 
vn, this scheme can give only a limited 
der of weight reduction; it calls for 
gh quality vertical pivoting and, be- 
use of the short radius of movement, 
Dduces a large change in stylus angle 
alive to the groove, with the thickness 
the number of records on the tum¬ 
ble. It is not much used nowadays. 

'2) The use of some kind of spring, 
ler pushing upward beneath the front 
the arm, or pulling downward on a 
>rt overhang at the rear. One problem 
complete spring balancing has to do 
h the difficulty of maintaining the 
it amount of pull or thrust over the 
Die of the arm’s likely vertical travel, 
over a long period of time. Another, 
we shall see later, is the lack of 
amic balance in the arm structure. 

3) The use of a counterweight attach- 
to a section of the arm overhanging 
pivots. This has been the method 
it widely used, because it is perman- 
where so required, or readily adapt- 
; for adjustment. The main objection 
t is largely physical, in that too much 
'hang may involve extra space on the 
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downward pressure, possibly as read 
on a stylus pressure balance. 

This done, the pickup has been 
“balanced” — at least superficially — 
honour has been satisfied and all is well. 

But alas, this is only the starting point 
for a whole series of “ifs” and “buts”, 
which emerge from closer scrutiny of 
the subject. Some attention has been 
given to balance fore-and-aft, but what 
about transverse balance? How is the 
weight of the arm distributed in respect 
to a line drawn through the axis of the 
base radial pivot and in the general 
direction of the stylus? 

To begin with, for reasons- which have 
been discussed in many other articles, 
pickup arms are seldom, if ever, sym¬ 
metrical about a longitudinal centre line. 
Because the axis of the cartridge 
assembly has to be offset to achieve 
reasonable tracking, it is normal to find 
pickup arms variously curved, or head 
shells offset (or both) as has 
seemed necessary to their sponsors, to 
satisfy Engineering requirements and 
commercial eye appeal. 

1962 


practice, receive varying degrees of atten¬ 
tion but it is possible to locate the pivot 
axes so that they correspond, in the 
plan view, with the intersection of the 
lines of transverse and longitudinal 
balance. Perhaps we should say rather 
that they may be placed designedly close 
to the intersection, the difference being 
intended, perchance, to leave just the 
desired residual weight on the stylus 
point. 

Terms are likely to lead to argument, 
we know, but a pickup which satisfies 
about this order of thinking is commonly 
described as being “statically” balanced. 

If mounted on a stationary, level 
motor board and suitably adjusted — 
where such facility exists — it will 
float freely with the stylus point clear 
of the record surface. And, further, 
though this may not be apparent to 
the observer, the pivots will be carry¬ 
ing only the vertical thrust and will not 
be exercising a significant force to re¬ 
strain the arm from toppling sideways 
in a particular direction. 

In fact, if we could set more store 
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Joseph Myer reports 

LOW COST 


-IS IT ANY GOOD??? 


Magnetic tape comes in about a dozen different 
brands, and four or five different grades. 

I decided to try out several different kinds in an 
attempt to pick the best of all, one that could 
be fully and confidently recommended to our 
hi-fi-minded clients. 

Points of major interest were Frequency Response, Noise 
Ratio, Print-Through, and Strength. Pm pleased to 
that the standards were consistently high in 
almost every case, and professional results were 
easily obtained with 1.5 mil. Scotch, Irish, R.C.A., 

Brand-5, Audiotape, Soundcraft, and B.A.S.F. 

100 feet from each brand were spliced together, 
program was recorded on each section. On playback we were able 
to hear one brand after another in quick succession. Minute 
differences were just detectable, but there was more difference 
between the two loudspeakers used in the tests than between any 
of the tapes. In the light of this information, your attention is 
drawn to Brand 5. Brand 5 is roughly £1 per 1200 ft. spool 
cheaper than the other major brands. Brand 5 is imported from 
U.S.A. where it is manufactured from Du Pont base. It can 
certainly be purchased with full confidence and 
with considerable saving by the most sound 
conscious and discriminating enthusiast. All 
types and sizes of Brand 5 tape are now in stock 
at Mastersound. Here are some examples:— 

1200 ft. 14 mil. Acetate, 7" spool, 27/6. 1200 ft. 1 mil. Acetate, 
5^" spool, 27/6. 1200 ft. mil. Dupont Mylar, 7" spool, 37/6. 
1200 ft. 1 mil. Dupont Mylar, 5f" spool, 35/ 

2400 ft. 1 mil. Tensilized Dupont Mylar, 1 " spool, 

67/6. A further 10% discount for 6 or more 
spools at a time. Ask or write for your free 
copy of “Choosing the RIGHT Tape.” Full 
specifications and all prices will be enclosed with 
this informative and helpful brochure. 






MASTERSOUND 


SALES PTY. LTD. 


SYDNEY’S STEREO SPECIALISTS 

404 KENT ST.. SYDNEY. BX 1527 (near cnr. Market St.) 
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by the terms “stationary” and “level, 
as applied to the motor board, the quei 
tion of balance might well not need t 
be pushed much further than this, eve 
by the purist. But alas, such is not t 
be. Some very important ground r< 
mains uncovered. 

To level a turntable or motor boar 
is admittedly not too much of a prol 
lem, requiring no more than a sma 
spirit level and a chock or two to g 
under the low side of the cabinet. But 
stationary motor board is quite anothe 
matter, 

VIBRATION 

While they may not sway visibb 
motor boards are very commonly vii 
rated, in the average home, by someon 
walking on th e adjacent floor or b 
low frequency sound waves radiated c 
otherwise transmitted from the louc 
speaker(s). The immediate result 
which need no introduction to hi- 
enthusiasts, include a tendency for tb 
stylus to jump grooves and for tb 
equipment to build up a regenerate 
rumble or roar when any attempt : 
made to play it loudly or with a lc 
of bass. 

When this kind of thing happens, on 
can be reasonably certain that tb 
motor board assembly is anything bi 
stationary! And it is imparting ii 
movement to the active pickup “genei 
ator” by way of the pickup base an 
arm and by the turntable/record con 
bination on which the stylus is restinj 

As an aside, but as a first precautioi 
it might be emphasised that both th 
pickup base and the turntable shoul 
be RIGIDLY mounted to the commo 
motor board. This will restrict the 
tendency to move independently an 
thereby to change relative positions, s 
causing the pickup to generate a spurioi 
signal voltage, as a result. 

The proper place for mechanical is< 
lation is between the drive motor ar 
turntable (to block motor vibration) ar 
between tne motor board assembly at 
the rest of the cabinet (to block vibr 
tions from the floor and speakers) 
fact, in critical situations, it is possit 
to work wonders by artifically buildii 
up the mass of the motor board a 
motor assembly and floating the wh( 
freely from its surrounding supports. 

SIMPLE EXAMPLE 

Helpful as such measures may be 
occasions, however, they do not remc 
one of the basic reasons for grot 
jumping, which is tied in very clos 
with the matter of arm balance. 

To explain this statement, let 
imagine a motor mounted rigidly tc 
board, together with a pickup wh 
would probably represent the ultirr 
in unbalance: This would be an £ 
pivoted at the end, with no overha 
ing counterweight and with only a spi 
of some kind to relieve the weight 
the stylus point. 

. Assume that the spring has been 
justed to hold the stylus point jus$ c 
of the record surface, so that the ; 
is floating freely on the base pivot. 

Now imagine that the motor be 
is accelerated sideways through a s 
distance. The motor, turntable 
record must move, because they 
attached to the board; The base of 
pickup must move, because it als< 
attached to the board. 

But the pickup head will stay w] 
it was, because of its inertia and 
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ict that there is no significant force 
) move it sideways; the record will 
mply move sideways under the station- 
ry head. 

Now imagine that the same exercise 
repeated with the stylus resting in 
le groove. Whether the stylus will stay 
i the groove, as the board is acceler- 
:ed, is a matter of which prevails — 
le downward pressure tending to keep 
te stylus in the groove, or the inertia 
f the head assembly which would re¬ 
rain it from following the sideways 
lovement. 

Unless the downward stylus pressure 
i quite high and/or the acceleration is 
uite small, there is every chance that 


le record will move from under the 
tylus. Or, to use more conventional 
ut less accurate terminology, the stylus 
dll ‘"jump grooves.” 

In the light of the foregoing, it be- 
Dmes apparent that using an arm with 
rear counterweight must improve the 
tuation, since a push imparted via the 
ase spindle will then tend to displace 
le arm as a whole. 

In fact, by the time exact fore-and- 
ft balance is achieved (and assuming 
at the pivot axes intersect) sideways 
federation of the spindle will move the 
m as a whole. There will be no ten- 
ncy to leave the “heavy end” behind, 
ice both ends have the same inertia 
lative to the pivots. 

In short, improved balance reduces 
te tendency to “groove jumping” as a 
•suit of baseboard vibration. 

For the sake of clarity we have con- 
ered only the simplest case of a push 
>m the side, at right angles to the 
ection of the arm. In fact, external 
ration can accelerate a motor board 
any direction at all, and oblique 
^deration, acting through the pivots, 
i readily be transformed into a turn- 
moment. 

The conclusions to be drawn from the 
igoing should be clear enough: 

1) The tendency for a pickup to jump 
oves as a result of externally applied 
'atian is closely related to balance 
racteristics of the design. 

!) If the pickup is to have the least 
sible sensitivity to vibration in any 
le it must be balanced in all planes. 


Ideally, it should be possible to sup¬ 
port the arm freely by its base mounting 
member and to accelerate it in any 
direction without producing a tendency 
for the arm to swing. It should be pos¬ 
sible to tip it in any direction and, for 
as far as the pivots continue to func¬ 
tion, the arm should not rotate. 

When this condition is achieved the 
arm is said to be “dynamically 
balanced.” 

To achieve dynamic balance of this 
kind it becomes necessary to consider 
the pivot axes, not only in relation to 
the, longitudinal balance line, as viewed 
in plan, but also in relation to the line 
of longitudinal balance with the pickup 


on its side. In fact, to adopt more 
familiar terminology, pivot axes should 
be arranged so that they intercept at 
the exact centre of gravity of the whole 
moving mass. 

Probably the simplest example of a 
dynamically balanced arm, and one 
familiar to Australian Hi-Fi enthusiasts, 
is provided by the “all-balance” arm. 

Physically this takes the form of a 
straight metal tube, supported in such a 
way that the pivot axes intersect at a 
suitable point along the tube’s centre 
line. At the rear is an adjustable 
counterweight, also tubular in shape and 
concentric with the tubular arm. 

At the front the arm attaches to the 
side of the obliquely placed head shell, 
this being so shaped and placed that its 
own centre of gravity and that of a 
typical cartridge mounted in it will lie 
along the centre line of the tube. 

COUNTERWEIGHT 

Adjustment to the rear counterweight 
readily allows balance to be achieved in 
the normal plane and, because of the 
symmetrical weight distribution, adjust¬ 
ment in this plane should hold good for 
other planes. 

To achieve the required pressure on 
the stylus a small spring is used in the 
pivot assembly to pull the stylus toward 
the record surface. Provided correct 
balance is obtained and the spring is 
properly adjusted the pickup in question 
will play a record normally in any atti¬ 
tude—in fact, upside down, if you like, 
provided the record and turntable can 
be kept in position. 


WE HAVE MOVED 


'NOVA' 


"THE FIRM YOU CAN TRUST" 

NOW AT 

101B BATHURST ST. 

(opp. St. Andrews Chapter House) 

PHONE 61 -8350, a.h. 94-8094 

SPECIALISTS IN TAPE RECORDERS 
AND DICTATION MACHINES 
SINCE 1949. 

FIRST IK AUST RALIA 

EVERY known make of 
recorder stocked/ NEW and 
USED from 19 gns. 

GRUNDiG, TELEFUNKEN, 
NATIONAL, AWA, PHILIPS, 
NOVA, FARO, ELIZABETHAN, 
LOEWE OPTA, UHER, AKA! 
Battery and Mains Operated 

Best Trade-ins, Keenest 
Prices, Terms. 

Prompt Service to all Makes 
at Reasonable Prices 
Repair Dept, on premises 

OPENING SPECIALS:— 

ELIZABETHAN: 'POPULAR' 
2 Track 49 gn. 4 Track 59 gns. 
TT3 Three Speed_85 gns. 

KOERTING 128 STEREO 4 
TRACK, 129 gns. ONE 
YEAR FULL WARRANTY. 
Not gimmicks, but proven 
and trusted high class brands. 
AND OVER 40 OTHER NEW AND USED 
MODELS FOR ALL NEEDS. 


YOU CAN'T BUY BETTER 
THAN FROM 

‘Novaiape’ Pty. Ltd. 


WANTED URGENTLY! 

Good used Tape Recorders, 


TRANSFORMERS 
SURGE-SUPPRESSORS 
FOR PROJECTORS 

NOVA ELECTRICAL PTY. LTD. 

311 SUSSEX ST., SYDNEY. 26-6138 



} Australian JH arm can be regarded as capable of dynamic balance — 
vided the vertical pivot rod fits snugly through the bottom hole in the 
rectangular pivot box . 
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The well known All-Balance arm , In which the 
masses are (ideally) symmetrical about the 
centre line of the arm, the pivot axes inter¬ 
secting at the centre of gravity , Note the 
spring which determines stylus pressure . 


























COME TO ARROW ELECTRONICS 

FOR THE FINEST IN SOUND / 


From the world-famous laboratories of 
E.M.I. comes the new E.M.I. EPU100 pick¬ 
up. Hailed as a significant breakthrough 
by professional users and music lovers 
everywhere, the EPU100 features a built 
in lifting device and is pre-balanced at the 
factory. It comes complete with wiring 
to facilitate installation. The price? Just 
30 gns. 


TECHNICAL SPECIFICATIONS 

STYLUS MASS 

Approx, Img. 

COMPLIANCE 

VERTICAL 

3.5 x 10' 6 cent per dyne. 

COMPLIANCE 

LATERAL 

7 x 10' 6 cent per dyne. 

TRACKING WEIGHT 

2.5 grams. 

RESPONSE 

30 cycles - 20 KC. 

OUTPUT 

1.5 MV/CM/sec. 




THORENS MODEL TD135 

For the discriminating music lover, a professional, quality 
turntable incorporating these features, a precisely machined 
turntable and a special inbuilt levelling device, a single 
control knob for the “on-off” switch and the four speeds, 
and the unique Thorens two-step drive system to eliminate 
vibration. Price £58/4/0. 

If you purchase a Thorens turntable unit we will supply 
you with a Shure M7D cartridge at the substantially re¬ 
duced price of only £10. 

NOTE:— This offer must expire on the 30th September, 
1962. 




W 38 PRICE £129 

Output power: 14 watts per channel. 

Input sensitivity: Magnetic PU 3mV, X-tal PU 36MV 
aux 225MV. 

Frequency response: 20 - 50,000 C.P.S. 0.5 db. 

Features: Powerful 19 valve circuit (and one diode) 
and medium, shortwave and F.M. radios. Tape 
recording and playback socket. Rumble filter, 
loudness control and headphones socket. 


imiiiiiimmmi 



Arrow Electronics have all types and all 
models in amplifiers, turntables and pick-up 
arms. Call and see the full range on display 
at the conveniently situated showroom. If 
you have any sound problems, bring them 


along, too, we are always happy to adv 
you and in our comprehensive stocks, you < 
be sure we will find the answer to your sou 
problems. 


For further information, contact 


TELEPHONE 
BX 6731 


ARROW Eumomcs 


PTY. LTD 


422-4 KENT S r 
SYDNEY 


A member of the AE group 
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Some time ago we published a picture 
in these columns showing an all-balance 
arm playing a record with the whole 
motor board propped to almost vertical. 

Nor is it very difficult to demonstrate 
that, with such an arm, the tendency 
to jump grooves with external vibration 
is greatly reduced. 

Please note that we emphasised the 
part about external vibration. A stylus 
will jump grooves for other reasons as, 
for example, inadequate compliance or 
excessive dynamic mass in the stylus 
assembly, or stiffness in the arm pivots. 
But this doesn’t alter the fact that it 
is nice to be able to track down and 
minimise at least one of the root causes. 

OPINIONS DIFFER 

Well then, why isn’t everybody con¬ 
tent to produce All-Balance arms? For 
the same kind of reasons, I suppose, 
why everybody doesn’t settle down to 
producing Holden motor cars. Or any 
other brand you might care to name! 
Commercially, it wouldn’t do. Aestheti¬ 
cally what pleases one, doesn’t please 
another. . Technically engineers differ 
about how much emphasis should be 
given to this point or to that. So we 
have many different pickups, many 
different motor cars! 

There’s the matter of the picj^ip’s 
ability to play upside down, for example. 
Or on its side. 

It looks quite spectacular and it 
demonstrates a point for those seeking 
to do so but it doesn’t count for a row 
of beans in practice, because pickups 
aren’t used that way. 

Therefore, some designers, while con- 
:eding the virtual necessity of dynamic 
balance, look with disfavour on captive 
pivot systems, as inviting stiffness and 
irag. They therefore substitute some- 
hing like the inclined wedge system of 
he SME arm or the top pivot of 
he Australian “JH,” relying on gravity 
o maintain the bare minimum of pivot 
•ressure. 

Both of these can be dynamically 
alanced and behave as such while ever 
ley are used in a plane sufficiently 
orizontal for their pivots to function, 
urn them upside down and they’ll fall 
part! But does that matter? 

In fact, their designers have deliber- 
:ely elected to use the respective types 
: gravity pivot in the quest for the 
■west possible pivot drag. To what 
.tent they may have succeeded is not 
tr immediate concern. 

ESTHETICS 

Then there is the shape of the All- 
dance arm. Some might describe it 
simple, yet functional; others might 
te it as too “severe.” Be that as 
may, one could point to the latest 
tofon arm, curvaceous but not ran- 
mly so. I haven’t tried to balance 
2 on a knife-edge but there’s every 
lication that the curve is designed 
put as much weight out to one side 
there has to be on the other. 

\nd I daresay that this “variation” 
me could be pursued ad nauseum, had 
; access to sufficient pickups, 
lut pickups like the All-Balance and 
Ortofon make one basic assumption 
which the whole accuracy of the 
amic balancing rests: That the cart- 
;e, as finally mounted in the head 
1 , will have its centre of gravity on 
intended balance line, be this obvi- 
in its location or obscure. 

: it is, then moving the rear counter- 
>ht to achieve ordinary fore-and-aft 


Very highly re¬ 
garded, but very 
expensive, is this 
SMS arm . A 
weight, just 

visible on the tar 
side, can be ad¬ 
justed to balance 
whatever cartridge 
is mounted in 
the head shell. 

Though capable of 
full balance, the 
arm will only play 
in the normal upright position, be - ^ 
cause it relies on gravity to keep its J 
wedge pivots i. position . 

balance will automatically secure balance 
in other planes; if it isn’t, you must put 
up with any discrepancy which may 
result. 

That is where SME and others come 
into the picture with their little “out¬ 
rigger” weight, swung to the right of 
the arm assembly, as viewed from the 
head end. By adding to this weight 
and/or sliding it closer to or further 
from the general line of the arm, it is 
possible to adjust for variations in the 
weight and position of the cartridge fitted 
into the head. 

Here again, the sliding weight is 
scarcely a thing of beauty and it calls 
for additional clearance on the motor 
board but the designers have obviously 
reckoned it worthwhile in the interests of 
versatility and ultimate accuracy of 
balance. 

(Suggestions for adjusting this weight, 
by the way, are included in the instruc¬ 
tion sheets.) 



From here, we can perhaps logically 
pass to yet another family of pickups, 
of which the most notable example is 
the new Acos Hi-Light. 

In this pickup, the designer has 
clearly been motivated by the desire 
to obtain the greatest possible freedom 
from pivot drag. The “reward,” which 
is particularly important in a stereo 
system, is to allow the pickup to track 
with the lowest possible pressure on 
the stylus, point while at the same time, 
exhibiting the least possible tendency to 
climb one groove wall or the other in 
the effort to push the arm sideways to 
follow the groove. 

This is a worthy objective which no 
designer could afford to ignore but the 
designer of the Hi-Light has obviously 
put the requirement right at the top of 
the list. Scorning any appearance of rug¬ 
gedness, he has swung the entire arm 
delicately on a single pivot — the so- 
called “unipivot” system. 

He has provided the usual adjustable 
counterweight at the rear, along with 
an ingenious system for achieving exact 
balance in the transverse direction. A 
bell-shaped weight surrounding the pivot 



STEREO TAPE HEADS !! 
NOW AVAILABLE!! 

These Heads consist of a matched pair of stacked half track record-play elements 
within the one standard case, the same case as the Ultron series. 

Pre-aligned, in-line gaps of extreme accuracy { .00016 in. gap spacers, alignment i* 
so exact that the outputs of both tracks are fully in phase up to 20 kc.) 

Overall separation is better than—45dB. Playback separation—53dB. 

TWO INCOMPARABLE MODELS:— 

Type TD extended range, each track same as Ultron 15T. 

Type HD extreme range, each track same as Ultron 15HT. 

THESE HEADS ARE BUILT TO THE SAME HIGH STANDARDS THAT HAVE 
MADE L.B. PRODUCTS TAPE HEADS LEADERS IN THE FIELD FOR A DECADE 

Used by Govt. Dcpts., Universities, Research Depts., Tape Recorder Manufacturers, Telephone 
Companies, etc., and are fully guaranteed for one year. 

RETAIL PRICE LIST 


Type TD and HD (Stereo) .. .. £17/11/ 

Ultron 15, 15T, 15L (Record-play high Imped¬ 
ance, extended range. .00016in gap) £.9/13/6 
Ultron 15H, 15HT, 15HL (Medium impedance 
extreme range. .00016in gap) £9/13/6 

Ultron 15S, 15ST, 15SL (High efficiency record 
.00025in gap).£9/13/6 


HE2, HE2T (Record-play, commercial quality 

.0002in gap).£6/3/ 

EU, EUT, EUL (High efficiency erase) £5/7/ 
H4 (Record-play) and EH4 (Erase) Minia¬ 
tures .0002in gap.£5/2/ 

Note: **T” denotes upper half track, “L” 

lower half track, all others full track (ex¬ 

cept H4 and EH4, which are half track). 


SEND 4/ Postal Note for a copy of MAGNETIC TAPE HEADS, containing full details of all 
heads, including Stereo, High Fidelity Circuits, hints to builders, etc. A FREE COPY WITH 
EVERY HEAD. Copies also at Technical Book Co., Swanston Street, Melbourne. 

Available from Homecrafts Ltd., 290 Lonsdale St., MELBOURNE. 
Healing (Sales) Pty. Ltd., 376-400 King William St.. ADELAIDE. 

A. E. Han-old Ltd., 123-125 Charlotte St., BRISBANE. 

Manufactured solely by: 

L B. PRODUCTS 

95 McDonald Street, MORDIALLOC, S.12, VICTORIA. XY1596. 

ORDERS BY MAIL PROMPTLY SUPPLIED. Send cheque or money order for immediate 
service. All heads guaranteed for 12 months. Specify if required for “Tecnicorda.” 
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Integrated Stereo Pick-up 


I EMI 


A high precision instrument designed in the E.M.I. 
laboratories specially for audio engineers and Hi-Fi 
enthusiasts. 

• Singie-pivof, oil-damped arm suspension 

• Raising and lowering device 

• Variable reluctance, sum and difference 

cartridge 

• Precisely adjusted replaceable armature 

• Fitted with a top-grade diamond stylus 

• Head screened by mu-metal casing 

• Superb satin finish 


SPECIFICATION: 

Stereo Response: Substantially flat between 30 c/s and 
20,000 c/s. 

Stereo Output: 1.5 mV cm/sec r.m.s, Nominal per channel. 

Crosstalk: Better than 20 dB at 1,000 c/s. 

Mono Response: Substantially flat between 30 c/s and 
20,000 c/s. 

Mono Output: 1.0 mV cm/sec Nominal. 

Length of Arm: 9in from pivot to stylus. 

Playing Weight: 2.5 grams. 

Input Impedance: 50,000 ohms to 100,000 ohms. 68,000 is 
recommended. 

Stylus: High quality diamond with 0.0005 to 0.0006in 
radius. 

Stylus Compliance: Vertical 3.5 x 10- 6 cm/dyne. 

Lateral 7.0 x 1()- 6 cm/dyne. 

Stylus Mass: Approx. 1 m.gram. 

impedance: 4,000 ohms at 1,000 c/s. 

Tracking: Tested to track at plus 30 dbs sinusoidal signal 
at 1 kc OdB 1 cm/sec. 


Limited, Audio Engineers Pty. Ltd. 

Melbourne, Adelaide, Perth, 

30 GUINEAS 


EMI 


Distributors: Sydney: E.M.I. (Australia) 

Other States: E.M.I.’’(Australia) Limited, 
Hobart; A. E. Harrold Pty. Ltd., Brisbane. 


REMEMBER! 

HI-FI STARTS at the TURNTABLE 




Hear the TRUE beauty of your 
valuable MONAURAL and 
STEREO recordings, undistorted 
by spurious noise and rumble 
from the turntable. 


The "Labcraft" 573V. Vernier speed 
adjustment. Fitted with stereo or mon¬ 
aural heads, with diamond or sapphire 
styli, gentle arm-lowering device. A 
fine turntable at a competitive price. 
Completely silent, rumble free. 


THE All-Balance 
ARM 

This precision arm is one of 
the world's best. Fits every 
good transcription turn¬ 
table. Takes ail cartridges. 





The "Labcraft" 605 transcription 
turntable. For advanced enthusiast 
... or professional use. Shielded 
motor, completely silent, rumble free. 
Takes Labcraft 605 transistorised pre¬ 
amplifier. 


The ONLY compact turntable for true TRANSCRIPTION PERFORMANCE 

at a reasonable price 

Leaflets and full information from all Trade Houses or from 
Sole Australian Agents: 

G.R.D. INSTRUMENTS PTY. LTD. 

6 RAILWAY WALK, CAMBERWELL, VIC. TEL. 82 1256 
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Manufactured 
m Australia by 

The SERVO 
MECHANISM CO. 

505 LYGON STREET 
E. BRUNSWICK (N. 11) 
T«l. FM 3711-4. VICTORIA 


area holds the arm the right way up, 
while the location of this weight and 
the reduction of masses out along the 
arm are obviously intended to minimise 
radial inertia. 

In ail, it looks a most delicately bal¬ 
anced unit, with suitably low pivot 
drag in both directions and low radial 
inertia. But let me whisper a secret: The 
assembly is not dynamically balanced! 

In fact, no true unipivot design can 


it with the appropriate downward pres¬ 
sure. 

The S.M.E. and Acos Hi-Light, 
along with many others, assume that 
the fore-and-aft balance will be disturb¬ 
ed just enough to produce the requisite 
stylus pressure. This means that, having 
achieved exact balance, it is deliberately 
upset so that the head again becomes 
the heavy end. 

In short, a pickup which relies on 


SONY SERVICE 

Bring or send your Sony 
Transistor radio for repair. 

Most spare parts are available but 
for use in our repairs only. 

COTVV "^SEARCH MAKES 

1 THE difference*' 

Wc do not sell spare parts. 

PETER G. BROUGHTON 

209 George St., Sydney. 

Phone 27-5831. 


The Acos Hi-Light, delicately balanced but falling somewhat short of complete 
dynamic balance because the unipivot is, of necessity, above the centre of 

gravity. 


dq dynamically balanced, because the 
pivot point must be above the centre 
3f gravity for the pickup to have any 
Inherent stability. So here we are, once 
again, up against one of those dreadful 
:ompromises in which you can’t have 
/our cake and eat it also. 

And the Acos Hi-Light behaves 
exactly as one would expect from the 
oregoing discussion. It will track the 
irooves very well indeed, and with very 
ittle weight on the stylus point but 
t is more sensitive to external vibra- 
ion than some of the fully balanced 
ypes I have mentioned. You can’t 
amp around the floor with quite so 
auch abandon! 

Nor is the reason hard to see. With 
le centre of gravity, of necessity, be- 
iw the unipivot, the arm “hangs” from 
like a freely suspended pendulum, 
ccelerate the motor board, motor and 
vot sideways and the hanging part, 
eluding the stylus, tends to stay behind 
omentarily, with a subsequent swing 
id overshoot. Not for one moment 
rt I suggesting that its characteristics 
this respect are bad; it’s just that 
sign compromises have been deliber- 
i\y weighted towards the ultimate in 
/ot freedom rather than the ultimate 
dynamic balance. 

There is one other point of interest, 
the way, about the “unpivot” type 
suspension. 

If accurately balanced, the arm will 
vays tend to hang level, as viewed 
m the front, or stylus end. Raise one 
e of the motor board and tilt the 
ord, if you like, but the pickup will 
l stay level, with its stylus now at an 
1 angle to the record surface. With 
>tive pivots, this does not happen, be- 
se the arm must tilt with the board 
which it is mounted, 
t would seem, therefore, that a level 
rd is more important with a uni- 
n arm than with many others, 
at’s more, one can’t hope to pull the 
trick of deliberately tilting the board 
cancel the natural tendency for an 
\ to pull inward, due to groove drag. 
)ne more line of thought and I’m 
•ugh. How does one apply weight 
he stylus point? 

: a pickup is accurately balanced, 
stylus will normally poise above the 
rd surface instead of resting against 


gravity to create the downward stylus 
pressure cannot exhibit completely 
accurate dynamic balance. I imagine 
that their designers would agree but 
would insist that the degree of inaccur¬ 
acy, necessary to create a stylus pres¬ 
sure of 2 or 3 grams would be quite 
negligible to the end result. 

On the other hand the All-Balance 
and the JH arms rely on a spring sys¬ 
tem to provide the downward stylus 
pressure, leaving the balance undisturb¬ 
ed. They have a point, of course, but 
then it might be objected that the action 
of a spring is not as linear, relative to 
stylus position, as is the force of grav¬ 
ity. Or, perchance, that spring systems 
may conceivably increase marginal 
loading on the pivots. 

Personally, I’m inclined to believe that 
the difference between gravity and 
spring tension is of little practical sig¬ 
nificance when the pickup arms have 
reached a high order of excellence in 
other important respects. It becomes a 
matter of personal choice and con¬ 
venience. 

So there it is. Columns and columns 
about the supposedly simple subject of 
pickup arm balance — without consid¬ 
ering the space that arguments on the 
subject may well occupy! 


The Mcdding stereo amplifier features undis¬ 
torted output of 3 watts plus per channel, fre¬ 
quency response of 20 c/s—20 KC ± 1 db, 
and sensitivity of 120 mv for full output. 
Valves: 2-EF86, 2-EL84, 2-EM84, 4 Diodes. 
Available in three models — P57 Fler Cabinet, 
<£68/V. P100 Chassis, £58/16/. P113 (below) 
Chassis plus tuner mounted on board for build- 
in purposes, £85. (Trade prices on application) 
Manufactured In Australia by: 


BUILD IT YOURSELF!! 


THE MtU CONSOLETTE 
ORGAN 

One of the Schober (U.S.A.) 
ASSEMBLE-1T-YOURSELF range 

Send us 1/8 (four 5d stamps; New 
Zealanders five 3d stamps) for the 
Schober Brochure, price lists and a 
7in sampler recording which gives an 
idea of how Schober Organs sound. 

Alternatively, you may send 5/ 
(N.Z. 4/ postal note payable at Auck¬ 
land) for the above items and receive, 
in addition, a copy of the technical 
booklet “HOW SC HOBER ORGANS 
WORK” (2nd, Edition). 

THE ELECTRONIC ORGAN COMPANY 
(AUSTRALIA) 

11 CADOW STREET, PYMBLE, N.S.W 

(Please note . . . No business is con¬ 
ducted at this address, which is that 
of the Company's Registered Office, 
only.) 


MEDDING 

AMPLIFIERS 
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the incomparable new 


HIGH FIDELITY PHONOGRAPH CARTRIDGES 


NOT HOW MUCH? BUT HOW GOOD? 

According to United Press' Preston McGraw, the Shure series M33 
cartridges are "so good that a hard-shelled listener might suspect 
Shure engineers of not knowing what they had when they hung a 
price tag on them." 

We knew, all right, Mr McGraw. it's just that we don't believe the 
best sounding cartridge, need be the most expensive. The new Series 
M33, after all, was developed by the same team of engineers who 
developed the redoubtable Shure M3D series . . . the world's first 
truly high fidelity stereo cartridge. Numerically, Shure has made more 
highest-quality stereo cartridges than any other manufacturer—and 
they're used by more critics and independent hi-fi authorities than 
any other. Chronologically, Shure had a two-year head start on the 
others. In short, Shure has learned how to make these critical 
components in the kind of quantities that result in lower prices. 

THE SOUND OF SPECIFICATIONS 

Again quoting, Mr McGraw: "Professional engineers are largely impressed 
by specifications, and the specifications of the M33 (except for compliance) 
are not unprecedented. But the way it sounds is something else again. The 
M33 puts flesh and bones on specifications. It brings out sound from 
records that more expensive cartridges do not." 

He's right. To begin with, Shure specifications (as published) are not 
theoretical laboratory figures, or mere claims . . . they are actual production 
standards. 20 to 20,000 cps. response may appear average. But what the 
bare specifications don't show is that the M33 series goes right through 
the audible spectrum without a hint of the break-up prevalent in most other 
cartridges. Also, it is remarkably free from disconcerting peaking at this 
frequency or that. Result: Absolutely smooth, transparent, natural sound 
re-creation. (Incidentally, where would you find a record that goes from 
20 to 20,000 cps. with genuine music on it?) 

Separation is over 22.5 db. at 1000 cps. Much more than necessary, 
really. Again, the separation figure doesn't show that the M33’s separation is 
throughout the audible spectrum. No cross-talk between channels. 
Even when an oboe plays. 

And the matter of compliance: 22 x 10-6 cm. per dyne for 
the M33-5. Now there's a specification! According to Mr 
McGraw, the Shure stylus feels like a "loose tooth." And 
so it should. The incredible compliance of the M33-5 gives 
it the ability to respond instantly to the manifold and hyper- 
. complex undulations of the record groove. Superior sound 
is one outcome of the superb compliance. Another is the 
ability to track the record at low force. The M33-5 will track 
at forces as low as any other cartridge on the market today. 


SPECIFICATIONS 


M33-5 


M33-7 


Channel Separation (at 1000 cps.). 
Frequency Response 
Output Voltage (per channel, 
at 1000 cps.) 

Recommended Load Impedance 
(per channel) 

Compliance: Vertical and Lateral 

Tracking Force 
Inductance 
D.C. Resistance 
Stylus: 

Terminals 


Over 22.5 db. Over 22.5 db. 

20 to 20,000 cps 20 to 20,000 cps. 


6 mv. 


6 mv 


47,000 ohms. 47,000 ohms. 

22.0 x 10-6 cent. 20.0 x 10-6 cent. 


per dyne 
l to 1.5 grams 
600 millihenrys 
750 ohms. 
.0005" diamond 


per dyne 
1.5 to 3 grams 
600 millihenrys 
750 ohms 
.0007" diamond 


Mounting Centres 


4 terminal. (Furnished with adap¬ 
ters for 3-terminal stereo or mon¬ 
aural use.) 

Fits standard 

One other item: If your tracking force is 4 to 6 grams, the even lower cost 
M77 Stereo Dynetic will deliver the best sound you can possibly get from 
your cartridge-arm combination. 

PRICES: ——Why spend more than you must? 

The M33-5 and M33-7 are priced at just £27/15/-. 

The M77 is only £20. 

For further information, contact the national distributors, 

AUDIO ENGINEERS PTY. LTD. 

422-4 KENT STREET, SYDNEY 
TELEPHONE BX 6731 
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Classical 



reviews 


By RAMSAY PENNICUICK 


>ALOME —"Best operatic recording ..." 


tfcbard Strauss: “Salome” Complete. 
An epic recording. Salome, daugh¬ 
ter of Herodais, Birgit Nilsson 
(sop.); Herod, Tetrarch of Judaea, 
Gerhard Stolze (ten.); Herodias, 
his wife, Grace Hoffman (mezzo 
sop.); Jochanaan, Eberhard Waech- 
ter (bar.); Narraboth, Waldemar 
Kmentt (ten.); Page to Herodias, 
Josephine Veasey (m. sop.); First 
Jew, Paul Kuen (ten.); Second 

Jew, Stefan Schiver (ten.); Third 
Jew, Kurt Equiluz (ten.); Fourth 

Jew, Aron Gestner (ten.); Fifth 
Jew, Max Proebst (bass); First Naza- 
rene, Tom Krause (bar.); Second 

Nazarene, Nigel Douglas (bass); 
First Soldier, Zenon Koznowski 
(bass); Second Soldier, Heinz Hole- 
cek (bass); A Cappadocian, Theodor 
Kirschbichler (bass); A Slave, Lise- 
lotte Maikl (sop.). Decca, Stereo, 

SET228-9. 

It seems generally to be admitted 
tat “Salome“ is Strauss’ masterpiece 
nong his music dramas. One of the 
asons is that he found a libretto which 
•mpletely suited his remarkable gifts. 
Oscar Wilde had written his play 
lalome” in French, with the hope that 
rah Bernhardt would appear in it. It 
is translated very well into English 
Lord Alfred Douglas, and then into 
jrman by Hedwig Lachmann. 

This last was the version which was 
Dught to the composer’s attention. He 
:ognised at once that it was what he 
nted; the play was shortened in places 
d the action quickened. The story 
that Strauss thought of the lovely 
rase which is Narraboth’s opening re- 
rk. “Wie schon ist die Prinzessin 
ome heute nacht,” the moment he 
•ked at the play. 

vVhat ever opinions one may hold 
teeming the subject matter of Wilde’s 
y, one must admit that it has extra¬ 
inary power as dramatic literature, 
s full of symbols taken from natural 
ges such as the wind and the moon. 
Jtrauss had not the slightest diffi- 
y in setting the rhymeless and 
thmless prose and the score far out- 
s his other works in harmonic bold- 
;. The work is a harmonic tour-de- 
e of new, constantly varied chord 
nations. The Wagnerian scheme of 
ing motives is elaborately exploited 
in addition, there are numerous ex- 
<les of sly and fantastic humour, not 
lys immediately apparent to the lis- 
r. 

he work is scored for a colossal or- 
tra of 112 players, 
ecca have recorded this work on a 
system called Sonicstage, and they 
n that one can hear every individual 
in the orchestra as Strauss wrote it. 
is certainly not the case in an opera 
e. 

aite apart from the matter of acous- 
one is distracted by the on-stage 
ities and one’s attention is there- 
divided. 


I have always maintained that the best 
way to hear an opera is to follow a 
good recording with a score. I did so in 
this case and the performance is not 
only much clearer than any other re¬ 
cording I possess, but one definitely 
hears inner parts and instruments that 
one did not know existed. 

One records Birgit Nilssohn as easily 
the greatest of the heavy dramatic so¬ 
pranos. She sings absolutely in tune, 
can manage very high notes pianissimo 
and even manages to suggest the youth 
of Salome at the beginning, when she 
is only a spoilt child. She employs the 
most beguiling tones to seduce Narra¬ 
both and, at the climax of the work, 
her voice pours forth in the most volup¬ 
tuous phrases. 

One can only hope she will soon re¬ 
cord Elektra. as there is surely no one 
else to do it. 

Eberhard Waechter as John, really 
sounds like a young man who would 
possess the physical power to attract 
Salome. I thought Solti might have 
been a little kinder in his accompani¬ 
ment to some of’John’s phrases, but this 
is the only criticism I have to make of 


the conductor. Waechter sings with great 
dignity and sincerity. 

Gerhard Stolze is the best Herod I 
have ever heard. In 1930, I heard Karl 
Burrian, who had been the original 
Herod in the first production in 1905, 
and I have always thought that Patzak’s 
performance in the Decca recording with 
Christel Goltz was remarkable. Stolze 
sings the role, for the most part, which 
a lot of tenors don’t do, and can sug¬ 
gest terror with remarkable skill. 

Grace Hoffman is not a very vindic¬ 
tive Herodias, but the part is very 
awkward to sing. Waldemar Kmentt is 
excellent as Narraboth, and all the 
small but difficult parts are well sung, 
particularly the First Nazarene by Tom 
Krause. 

Solti knows every nuance of the score 
and the Vienna Philharmonic play mag¬ 
nificently in the best operatic recording 
I have heard. 

* ★ ★ 

Tchaikovsky: Concerto in D major for 
violin and orchestra. Nathan Mil- 
stein, violin and the Pittsburgh Sym¬ 
phony Orchestra. Conductor, Wil¬ 
liam Steinberg. Capitol, Stereo, 
SP8512. 

In its early days this Concerto passed 
through rather a stormy time. Although 
it was dedicated to the famous violinist 
and teacher, Leopold Auer, the latter re¬ 
fused the dedication, refused to play the 
work and even advised other violinists 
against it. 

It must be realised that when it was 
written the composer was not famous 
and, furthermore, the work was largely 
tinged with Slavonic folk idiom, which 
was very suspect both in Russia and in 


M.B.H.—FAMOUS NAME IN THE 
PICKUP FIELD—RELEASES ITS 
STEREO HEAD TYPE J. 

© Frequency Response 20-20,000 C.P.S. 

9 Impedance (Z) of Type “J” Heads available in 50K ohms, 200 
and 600 ohms. Amplifier input impedance required to be not 
less than 50,000 ohms for the J50K head and 200 or 600 ohms 
for the J2 and J6 heads, respectively. 

© Output Voltage 1.75 mV per cm. per second R.M.S. for the 
J50K heads. Output voltage for the types J200 and J600 heads 
is -46 dbm at 1 cm. per second. 

© All M.B.H. Stereo Heads are fitted with a .007in radius diamond 
stylus, using a cantilever system. 

© M.B.H. Stereo Heads will fit standard Type “C” and Equidyne 
pickup arms. 

© Due for release shortly, M.B.H. Type J Monaural Heads with 
compatible voltage output with the Type J Stereo Heads. 


WRITE FOR PRICE DETAILS. 


WILLIAM WILLIS & CO. SI 

428 ELIZABETH STREET, MELBOURNE. Cl 
PHONE 34-6539 
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f REPLACEMENT CRYSTAL 
CARTRIDGES 



GP67-1G. A high-quality monaural 
turnover cartridge with an extended fre¬ 
quency response and excellent tracking 
capabilities. A standard replacement 
crystal cartridge for most players and 
changers. Replaces HGP37 and GP65 
series. Standard i" mounting bracket. 
Improved performance. 

PRICE: 

Twin sapphire Styli £2/18/6. 
Sapphire-diamond Styli £4/19/ 6. 


GP67-2G. High gain turnover crystal 
Cartridge, suitable for reproducing stan¬ 
dard and microgroove recordings with 
low gain amplifier. 

PRICE: 

Twin Sapphire Styli £2/3/-. 

Sapphire/diamond Styli £4/4/-. 



HGP39. Crystal Cartridge. Available 
for standard or L.P. recordings for use 
with HGP20 and HGP40 Pick-up Arms. 
PRICE: 

Single Sapphire Stylus £3/12/6. 

Single Diamond Stylus £5/13/6. 




f STEREOPHONY 
CARTRIDGES 


GP73 Series. Turnover stereophonic 
cartridge, plays all types of recordings. 
GP73-2. Medium output. GP73-5. High 
output. Available with standard 1" 
mounting bracket (type A), or special 
mounting bracket for end mounting (type 
B). 

PRICE: Twin Sapphire Styli £3/6/-. 
Sapphire/diamond Stylus £7/13/6. 

GP71 Series. Cartridge plays stereo and 
L.P. recordings, non-turnover type. 
PRICES: GP71, with Sapphire Stylus, 
£3/6/-. GP71, with Diamond Styli, 

£5/16/6. 

GP81. Turnover stereophonic CERAMIC 
Cartridge, ideal for hot and humid con¬ 
ditions. Plays all types of recordings. 
Universal mounting bracket. 

PRICE: Twin Sapphire Styli £3/19/6. 
Sapphire/diamond Stylus £7/19/6. 


Western Europe. However, Adolpl 
Brodsky did great propaganda for th< 
work in Vienna and, after a couple o 
years, it was accepted everywhere. 

Auer later revised passages of the sok 
part, adding to their brilliance and hi 
revisions form the basis of the versioi 
generally used today. 

The work is in three movements, t.h 
solo instrument entering early in the firs 
movement where the usual long tutti fo 
the orchestra is done away with. 

The slow movement is a charmin 
Canzonetta, with the violin muted; th 
last movement is a rondo, the mai 
theme being a wild Cossack dance. 

The solo part is of the utmost bril 
liance and, although full of difficultiei 
is really very graceful for a virtuos 
performer. 

The scoring, as is usual with this corr 
poser, is full of colour and there ai 
delightful solos for the flute, clarine 
oboe, etc., which are very well playe 
by the players of the Pittsburgh Orche: 
tra. 

Nathan Milstein is a Russian-bor 
American violinist and is a pupil c 
Auer. He has a superb tone and a vii 
tuoso technique. In the more strict] 
classical works he is sometimes crit 
cised for his extrovert outlook but he 
completely suited to the present wor 
and gives a dazzling performance. 

Steinberg is a fine conductor and s< 
cures an excellent balance between Xl 
soloist and the orchestra. The recordir 
is very good. 

★ ★ ★ 

Beethoven: Piano Concerto No. 2 in 
Flat op. 19. Vienna Philharinon 
Orchestra. Conductor, Cleme: 
Krauss. Pianist, Wilhelm Backhai 
Piano Concerto No. 3 in C min 
op. 37. Vienna Philharmonic Ore 
estra. Conductor, Karl Bohi 
Pianist, Wilhelm Rackhaus. Dec< 
Ace of Clubs. Mono, ACLA148. 

These two performances are new v 
sions of recordings issued some time aj 
The age of the recordings shows me 
in the orchestral part where the tone 
often thin and the strings wiry. 1 
balance is not good, either, £ 
often favours the soloist though, as 
general rule, the piano tone is clear i 
faithfully reproduced. The recordings 
not as satisfactory as the ones issi 
later with the same orchestra \ 
Schmidt-Isserstedt conducting, but 
must be admitted that, in the earlier 
cordings, the playing of the soloisi 
often of greater delicacy than in the 1; 
versions. 

I have spoken of some recent rec< 
ings of Backhaus when he appearec 
see the work as a whole and negte 
small details. Such is not the case 1 
the present versions which, at times, 1 
an almost Mozartian delicacy and 
for details. 

The 3rd Concerto compares more 
favourably with the version recently 
sued by the American pianist < 
Gould, who seemed very hard and 
bending. Backhaus can give him a le 
in the speed and style of the last rr 
ment, which Gould made far too 
derous. 

☆ * 'k 

Puccini: La Bobeme, Highlights. 1\ 
Callas, Giuseppe di Stezano, j 
Moffo, Rolando Panerai, N 
Zaccaria, Manuel Spatafora, < 
Badioli. La Seala Orchestra 
Chorus. Conductor Antonio > 
Columbia. Mono. 330CX 7521 
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These sections of Boheme are taken 
rom the complete recording issued some 
ears ago and it is rather sad to observe 
be deterioration in the voice of Madame 
'alias. When she made this recording 
he was able to control the high notes 
nd, as usual, her phrasing is most musi- 
al. t There is only one bad note and 
bat is the top C at the end of the first 
ct, which has a very pronounced 
/obble. 

It has now reached a point that she 
annot sing a note above the stave and 
eems to be concentrating on the mezzo 
oles for which I don’t think her voice 
as sufficient weight and richness. 

One will never know whether the 
rouble is that the voice was never pro- 
erly produced or whether she abused 
er voice in her efforts to obtain super 
ealism in very dramatic parts. 

Di Stejano is not the most subtle 
mor in the world but his voice is musi- 
al and he sings in tune. 

Anna Moffo, who sings Musetta, has 
ow > advanced very much further in the 
lusical world and has sung the lead in 
everal recordings. Her voice is always 
harming. 

Panerai is an excellent baritone and 
he other men are quite adequate in 
mall parts. 

Notto and the orchestra accompany 
ery carefully. However, it must be ad¬ 
mitted that there are better recordings 
f Boheme on the market and no one 
an approach Madame Tebaldi in the 
ole of Mimi. 

Recording, generally good. 

★ ★ ★ 

ibelius: Symphony No. 5 in E flat major, 
op. 82. Finlandia op. 26. Philhar- 
monia Orchestra. Conductor Herbert 
von Karajan. Columbia, Mono, 
OCX-1750. 

The Fifth Symphony of Sibelius is not 
le of the easiest to grasp. In the earlier 
mphonies he had experimented in cur¬ 
ding his recapitulations, telescoping 
sm with the developments, and in 
ds. 2 and 3 he fused the scherzo and 
|p finale together. 

In the present one he employs these 
vices again and he combines the very 
e first movement with the scherzo. As 
aal he uses groups of themes, which 
J subjected to most ingenious treat- 
nt. After this complicated movement 
follows with one of guileless simplicity 
ich is constructed throughout on a 
le rhythmic phrase first heard pizzicato 
violas and cellos. 

The last movement begins with one of 
composer’s favourite moto perpetuo 
mes but the movement is dominated 
a bell-like theme which is heard in 
le sections of the orchestra almost 
the time. Von Karajan secures great 
ety of tone from the players, some 
:he pianissomo passages being almost 
idible. 

he tone of the brass is always rich 
the conductor gives a reading which 
;es the complicated work more or 
easy to follow. 

he fill-up is the popular Finlandia, 
:h was originally intended as the 
th movement of a suite called Fin- 
Awakes. However, it was taken 
i the suite, rewritten and soon be- 
e world-famous. It is given a stirring 
ormance. 

wording is always good. 

★ ★ ★ 

il: Concerto for the Left Hand. 
Robert Casadesus. Mozart. Concerto 
for Two Pianos K365. Philadelphia 


Orchestra — Conductor Eugene 
Orniandy. Coronet, Stereo, ILLCS 
2778. 

The two piano concertos of Ravel were 
both completed in 1931 and were the 
last of his great works. The composer 
was at work on his piano concerto in 
G major when he was asked by the 
famous Austrian pianist Paul Wittgen¬ 
stein, who had lost his right arm fighting 
in World War I, to write a concerto for 
the left hand. 

The composer was immediately in¬ 
trigued by this technical test. The first 
section is a Sarabande into which the 
soloist makes a brilliant entrance with a 
virtuoso cadenza. The writing is ex¬ 
tremely clever, the scoring often leading 
one to believe that the soloist is playing 
at both ends of the piano; the expressive 
capabilities of the thumb are used to 
delineate melodies. 

Then follows a section in which jazz¬ 
like themes and rhythms play an import¬ 
ant part. Finally the Sarabande returns 
and the work ends with another elaborate 
cadenza. 

I have had for years a Columbia 
recording of this work with Casadesus 
and the Philadelphia Orchestra conduct¬ 
ed by Ormandy. It is a good recording 
but I suspect that this is the same record 
doctored up into a Stereo. I cannot hear 
any particular stereo features and I 
think the piano tone would be better in 
a modern recording. 

The reverse side is taken up with the 
charming Mozart Concerto for two 
pianos but, here, I feel that the orchestra 
used is too large. The record has more 
the sound of a stereo recording and the 
two soloists are particularly pleasing in 
the delicate patterns and elaborate 
figuration which Mozart gives to the 
soloists in the second movement. 

The recording is good. 

★ ★ ★ 

Beethoven: Sonatas No. 22 in F major 
op. 14. No. 23 in F minor, op 57 
“Appassionata.” 32 Variations in C 
Minor. Claudio Arrau, Pianist. 
Columbia, Stereo, SAX2390. 

In English-speaking countries during 
the last ten years Arrau has been regard¬ 
ed as the Beethoven exponent par excel¬ 
lence. He has a great technique, unrival¬ 
led control of tone and can generally be 
relied on to give a first rate performance. 

After I had played the present record 
I remembered that a couple of months 
ago I had reviewed a recording of the 
F major sonata played by Richter. I had 
remarked at the time that, although it 
was not one of my favourite sonatas, I 
thought he had played it as well as it 
could be played. 

I put it on again and I think it is closer 
to the composer’s idea than the Arrau 


performance. Richter probably has just as 
formidable a technique as Arrau and, on 
occasions, he can produce the most 
ravishing tone. 

But whereas Arrau makes the music 
charming to the ear, without actually 
altering the context, Richter scorns these 
devices and plays the music exactly as 
written. I think his performance, as a 
result, is the more satisfying of the two. 

I felt the same thing in the Arrau per¬ 
formance of the Appassionata. It is all 
most beautifully done with wonderful 
tone control but is the music not at times 
a little more stark than it sounds with 
Arrau? Does he not refine and polish it 
too much? The variations of the second 
movement can stand this treatment but 
not the entire sonata. 

All the composers of Beethoven’s time 
prided themselves on their ability to 
write variations. The cover tells us that 
Beethoven wrote 22 sets of keyboard 
variations. I have never been over- 
enthusiastic about his work in this form, 
not even the famed “Diabelli.” I don’t 
think they can compare with the Vari¬ 
ations Brahms wrote on a Handel theme. 
I have always found the present vari¬ 
ations dull, although Arrau lavishes 
every grace on the performance. 

Recording is very good. 

★ ★ ★ 

Bach Toccata and Fugue in D minor 
(BWV565). Toccata, Adagio and 
Fugue in C minor (BWV564). Pas- 
sacaglia and fugue in C minor 
(BWV582). Fantasia and fugue in A 
minor (The Great) (BWV542). 
Fernando Germani playing the organ 
in the Royal Festival Hall, London. 
H.M.V. Stereo CSD13I8. 

Most organists seem very critical of 
the various instruments in the world and 
several have remarked that the organ at 
the Royal Festival Hall is a poor 
example. Whether this is true or not I 
am not prepared to say. Certainly I have 
heard organs recorded which seemed to 
have a more mellow sound. 

Germani has a great technique and an 
understanding of this type of music. Per¬ 
haps the gem of the lot is the Toccata, 
Adagio and Fugue. The Adagio is cer¬ 
tainly one of the most sublime melodies 
the composer ever wrote. However, in 
the pedal solo in the Toccata there seems 
to be a great deal of extraneous noise. 
Otherwise the recording is very good. 


Ms*am*'a* DISC Recording 

SUPPLIES 

Write for price list of 
CUTTING-HEADS, BLANKS AND 
ALL ACCESSORIES 

BOX 5041Y, O.P.O., MELBOURNE VICTORIA 



SPE CIA l 


OFFER 


MECHANISM CO. 

505 LYGON STREET 
E. BRUNSWICK (N. 11) 
Tel. FM 3711-4. VICTORIA 


Hi-Fi-Output Transformers 

20 c/s— 40 KC for EL84, 6BQ5, 
etc. S.E. operation. Ideal for 
Mullard and Radio, TV and 
Hobbies circuits, 46/5 plus tax. 
Potentiometers —Ganged matched, 14/ ea. 

Single, 5/7 ea. 

Electrolytics — 8 MF 300VW, 2/8 each 

24 MF 300VW, 3/6 each 

50 MF 25VW, 2/9 each 

(25^ Sales’tax to he added) 


Take advantage of this 
special offer to buy at 
manufacturer's prices. 

Everything brand new. 

Ask for the complete 
catalogue from: 

Supply Department. 
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Master cabinel 





SERIES I 


Shown fitted with Leak 
Stereo Amplifier, Connoisseur 
Turntable , and JH Pickup. 


A 


universal equipment cabinet wit> 
the timeless elegance and beaut 
of Colonial-Modern styling 


The Master Cabinet Series II is unique 
design, being equally suitable for housi 
“shelf-mounting” amplifiers (Pioneer, Tr 
Harmon-Kardon, etc.) or “built-in” amplify 
(Leak, Quad), by means of the optior 
adjustable shelf or mounting par 
Perfect ventilation is provided by louvr 
doors, and a removable louvred ba 
The turntable section measures 20" x 1 
and is large enough to house a tr. 
scription motor and arm with ee 
Height: 30i". Width: 22i". Depth: 17 
Available in oiled or polished walnut, t< 
and maple. Other finishes to special ore 
Never before has there been such a 
piece of High-Fidelity 
with so many practical 
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VARIETY FARE 


Neville Williams 
Jamieson Rowe 
Keith' Jeffcoat 


35mm MASTERS FOR 
MERCURY LABEL 

Readers who have heard for them¬ 
selves the advantages of records copied 
from 35mm magnetic masters (R, TV 
and H for Dec.. 1961 and Jan., 1962), 
will be interested to know that the tech¬ 
nique has been used to produce some of 
the recent “Mercury” releases. 

Typical are the three discs reviewed 
in the following paragraphs: 

SPANISH FIRE, Los Chavales De Es- 
pana. Stereo, Mercury f35d PPS 
m , + * “Amazing Grace,” ‘Td Rather Have 6025. 

Jesus,” “Blessed Redeemer,” “Jesus Is Sound-on-disc just doesn’t come any 

|i1AH The World To Me,” ‘Then Jesus better than on this new American Mer- 

* Came,” “Stranger Of Galilee,” “No cury import, produced from a 35mm 
THE SEVEN LAST WORDS OF JESUS Q ne Ever Cared For Me Like Jesus,” magnetic master. With excellent dynam- 
(HaydiO. Vienna State Opera .. xhe old Rugged Cross," “Balm In Gil- ic range, excellent stereo spread and de- 
Orchestra, Vienna Academy Chorus ea( j,’» “My Heavenly Father Watches finition and not a trace of distortion, it 

conducted by Hermann Scherchen. Qver Me.” and “It Is No Secret ” _ will delight the heart of any hi-fi enthu- 

Stereo, Westminster SWC-930,811. (W.N.W.) siast; except — and I must be truthful 

— for a couple of noise patches on my 
★ ★ ★ pressing on side 2. Elsewhere the disc 

is dead quiet. 

DECADE OF DESTINY, Musical Los Chavales de Espana, 11 versatile 

Champions, 16th Annual Youth for musicians (according to the jacket) with 
Christ Convention. Directed by 26 instruments at their disposal, are 
Thurlow Spurr, Word (Gospel Film worthy of the excellent medium, with a 
Ministry). W-3135-LP. lively, talented presentation of muJc in 

ivcuiuaiu jruuii, uie uuici icicaacu uy f° r . r . a ies * n the *{.S. The titles: “Ay, Ay, Ay,” “La Marcha 

the Gospel Film Ministry, with choir, l ed nnp enthu " de Cadiz,” “Doce Cascabelles,” “Amor,” 

organ, harp and tympani, and words in ^ rhrfctlL fjiLa .IT " Te Slgo Es P erando >" “Danza Castel- 

English for audiences musically less iLl? ° 8 chnstlan teenage tal- lana » “Flamenco Twist,” “La Morena 

sophisticated. ent quest ' de Me Copla,” “La Violetera,” “Escan- 

This new version by Hermann An . d talent some of these young people dalo,” “Noche de Ronda,” “Viva Mad- 
Scherchen, recorded only last January, certainly have, but it is talent, for the rid.” 

is essentially a Viennese concert presenta- oiost part, undisciplined by adequate ex- Technically, and for the contents — 
tion, with full orchestra, choir and art- pcrience or training. As a record of recommended! (W.N.W.) 
ists Virginia Babikian (soprano), Ina ev «nts, or an incentive to other young * ★ ★ 

Dressel (soprano), Eunice Alberts (alto). P e ople, the disc has a place, but as pure ALL THE WORLD DANCES, David 
John Van Kesteren (tenor) and Otto souncl > heard out of context, it lacks Carroll and His Orchestra. Stereo 
Wiener (bass). Diction is not its strong *^e rna turity of the now plentiful array 35, Mercury. PPS-6022. 
point and the critical listener may note °* °th er gospel music. Sharp, clean, incisive sound is the out- 

two or three instrumental “fluffs” but, Technically, the reproduction is mar- standing feature of this disc, along with 
on the other hand, the music flows red in the louder passages by an “edge,” an outstanding order of seperation be- 
smoothly, as a coihplete presentation and which I put down to the mono groove tween the stereo tracks and a complete 
with scarcely a pause between the in- being a trifle too wide for my stereo absence of background noise. Is there 
dividual “words.” stylus. The quality in other respects is any more that one can say technically? 

Technically the sound is cleanly re- normal. — (W.N.W.) Perhaps I should suggest, however, that 

corded, with very little background 
noise. Some pre atid post-echo effects are 
to be heard which, I am fairly certain 
are due to print-through on the master 
tape, despite its recent origin. 

But these are minor criticisms, in¬ 
cluded because it is my duty to do so. 

If you want an orchestral version of 
“The Seven Last Words,” this one is 
well worth hearing (W.N.W.). 


Based on the seven phrases recorded 
as being spoken by Christ on the Cross, 
this Haydn oratorio is normally featured 
during the Easter season, and not, as 
received, in the Australian spring. 

Two other versions have been review¬ 
ed in these columns in recent memory 
—one, traditional^ on the Cook label, 
sung in Latin and featuring organist 
Reginald Foort; the other released by 


SONGS FROM THE HEART. Frank 
Boggs with the Don Hustad Orch¬ 
estra and Choir. Word (Gospel 
Film Ministry) W-3I10-LP. 

A man with considerable musical 
background and training, this LP also 
marks Frank Boggs as one of the out¬ 
standing Gospel singers of the day. In 
demand for evangelistic campaigns all 
over the U.S., he has also sung in Brit¬ 
ain and over the B.B.C. His presenta- 
:ion here, ably backed by the Don Hus- 
ad orchestra and choir, is marked by 
in obvious sincerity, which makes the 
itle of the disc singularly apt. 

The numbers are all well-known and 
ich in their associations for those who 
vould appreciate this kind of music. 

3nly the last nuniber, “It Is No Secret,” 
s disappointing, Sounding rather empty 
ay comparison, and technically some- 
vhat suspect. All the others are very 
veil recorded. 

The titles: “How Great Thou Art,” 
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THE GREATEST ADVANCE IN STEREO SOUND 
SINCE HI-FIDELITY WAS INVENTED!! 

NEW ALL STEREO RELEASES FOR AUGUST - SEPTEMBER 

GREAT THEMES FROM HIT FILMS - Enoch Light - SNDL-930823 
THE PRIVATE LIFE OF A PRIVATE EYE - Enoch Light & His Oreh. 

SNDL-930652 

PERSUASIVE PERCUSSION Vol. IV . Enoch Light - SNDL-930755 
BIG BOLD AND BRASSY - Enoch Light & His Orchestra - SNDL-930655 
STRING BAND STRUM ALONG - Tony Mottola . SNDL-930754 
STEREO 35 MM Vol. 11 - Enoch Light & His Orchestra . SNDL-930756 
BONGOS, FLUTES, GUITARS - Los Admiradores - SNDL-930697 
CLASSICAL 

BERLIOZ SYMPHONIE FANTASTIQUE - Orchestra National - 

SNC-93 0839 

CAPRICCIO ESPAGNOL, CAPRICCIO ITALIEN . Colonne Orchestra - 

SNC-930711 

RACHMANINOFF SYM. No. 2 - Pittsburgh Symphony - SNC-930710 
PICTURES AT AN EXHIBITION - Orchestra Conservatoire Paris - 

SNC-930708 

DAPHNIS ET CHLOE SUITE No. 2 - Colonne Concert Orchestra • 

SNC-930709 

ACCLAIMED BY THE WORLD’S CRITICS 
ORIGINAL MASTERS RECORDED ON 35 MM MAGNETIC FILM 
Available now at your favourite Record Store Price 55A each 
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FILL IN AND 


POST COUPON 
TODAY TO 

MARCONI 

SCHOOL OF 


URSES AVAILABLE: 

io Communication : Radio 
Operating at Sea, on Land ; Broad¬ 
cast Station Maintenance ; Radio and 
TV Servicing. 

Call, write or phone 

SYDNEY: 47 YORK STREET. 2-0233. 


Electronics, to-day, is a rapidly expanding science— 
demanding a full knowledge of theory and practice. 
Only a complete mastery of electronic applications 
and of modern test instruments can qualify you to 
join its march of progress. The Marconi School, with 
full and ready access to the vast experience, advanced 
equipment and world-wide ramifications 
of A.W.A., can train you to qualify . . 

• EFFICIENTLY, 

• THOROUGHLY, 

• SPEEDILY 

■ Please send me without obligation your prospectus 

| NAME. 

| ADDRESS... 

| MARCONI SC HO 6 L OF WIRE LESS 

Conducted by 

i AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

I.-------.----.--.-------- 

mmn ms 3.53 

MELBOURNE: 167 QUEEN STREET. 67-9161. 



Now you can take home the latest tape recorder for only £10 
deposit and very easy terms. Free of interest terms for Sydney 
metropolitan area only. 


PHILIPS TAPE RECORDER 99 gns 


Hours of music and enjoyment are yours with this remarkable Philips 
tape recorder. Frequency range 50—16,000 c.p.s., speed 3£ i.p.s., 
bush-button controls, plus extended bass and treble range for glorious 
hi-fi reproduction. Add 25/ air freight N.S.W—other States extra. 


PHILIPS TRANSISTOR 65gns. 

This machine will run on ordinary torch batteries 
and is completely portable, features: 2 trades, bat¬ 
tery level indicator, record level indicator. Up to 
one hour uninterrupted hi-fi music on one spool 
(2 hours per tape.) Add 15/- air freight N.S.W.- 
other States extra. 


PHILIPS STEREO TAPE RECORDER 199gns. 

This recorder is the model for the true connoisseur. With full 
stereophonic record and playback it is simplicity itself to op¬ 
erate, yet has these power-packed features: Automatic push¬ 
button operation, three speeds and four tracks, separate 
monaural and stereo tone control for each channel. Two- 
directional stereo microphones, three outputs for stereo 
reproduction, full mixing and dubbing facilities. 


387 George Street, 
SYDNEY. BX337I. 

(2 doors from Kodak 
House.) 


INDUSTRIES 


Radio, Television & Hobbies, September, 1967, 


91 

































you follow the orchestration from the 
track note 3 rather than the instrument 
position diagram. 

Musically, David Carroll and his orch¬ 
estra are in top form as they hi-jack 
themes from the four corners of the 
globe (funny phrase) and transcribe them 
into danceable, foot-tapping rhythms. 

“Mexican Hat Dance,” “Canadian 
Capers,” “Jamaican Rhumba,” “Shuffle,” 
“Blue Danube Waltz,” “Hava Nagila,” 
“El Cha Cha,” “Square Dance,” “Clar¬ 
inet Polka,” “Swedish Folk Dance,” 
“Cornin’ Thru the Rye,” “Espana Cani.” 

Yes, it’s fine high-fidelity “pop” mat¬ 
erial. (W.N.W.) 

★ ★ ★ 

GUITARS GALORE, George Barnes’ 
Guitar Choir and Orchestra. Stereo 
35, Mercury PPS-6020. 

The mark of a 35mm master is evi¬ 
dent in this disc also, in the excellent 
channel separation and freedom from 
background noise. In other respects, 
however, the sound lacks the transparent 


impact of the David Carroll disc above. 

There are two good reasons for this, I 
suggest. The first is simply that the 
guitar-cum-percussive kind of music has 
a narrower appeal than straight dance 
music. The second is that electronically 
amplified guitars, for all their “gim¬ 
mick” potential, suffer from a lack of 
transient “bite” and a residual amplifier 
distortion that is heard in the final sound 
for exactly what it is. Indeed, there is 
every chance that the guitar transducers 
will not equal in quality the record/re¬ 
play system. 

But don’t take this as a criticism of 
George Barnes. If you like his style and 
his music you’ll hear him as well as ever 
— if not better — in this one. 

The contents: “Singin* in the Rain,” 
“Have You Met Miss Jones,” “Jeepers 
Creepers,” “Runnin’ Wild,” “Indiana,” 
“Guitars Galore,” “Liza,” “Sugar,” 
“Waitin’ at the End of the Road,” “Too 
Marvellous For Words,” “Should I,” and 
“Pickin’ Plenty.” (W.N.W.) 


10515 iEttgltBli To Modern Pops 


THE CRUEL MOTHER and other Eng¬ 
lish Ballads and Folksongs. Alfred 
Deller, counter-tenor, with Desmond 
Dupre, lute, and the Deller Con¬ 
sort. Vanguard Mono 12 inch VRS 
1073. 

Alfred Deller is a delightfully unforced 
counter-tenor, with a voice well trained 
for recitals of medieval, Baroque and 
Renaissance music; and he is justly fam¬ 
ous. Together with the artists of the 
Deller Consort, he has made a number 
of discs of such music. 

On this disc, he presents a collection 
of ballads from the British Isles, cover¬ 
ing a considerable period of time. Songs 
such as the featured “The Cruel Mother” 
and “The Bitter Withy” must surely have 
had their origin in the early middle ages, 
while other such as “Lovely Joan” are 
of comparatively recent origin. All, how¬ 
ever, are presented with admirable con¬ 
trol and authenticity. 

Technically, the disc is extremely 
good, and the sheath is very thoughtfully 
provided with the texts of the pieces 
presented. A real treasure for the lover 
or early ballads! (J.R.). 


INSTRUMENTAL MUSIC FROM THE 
COURTS OF QUEEN ELIZA¬ 
BETH AND KING JAMES, by the 
New York Pro Musica Instrumental 
Ensembles directed by Noah Green¬ 
berg. Music by Anthony Holborne, 
John Ward, William Byrd, Thomas 
Morley, Thomas Lupo, Giovanni 
Coperario, Orlando Gibbons and 
Anon. Instruments used include re¬ 
corders, krummhom, flute, shawms, 
cornets, bass viola, sackhuts, harpsi¬ 
chords, organ, portable organ and 
percussion instruments. Festival 12- 
inch Mono, FC-30771. 

For those, who, like myself, find music 
)f the sixteenth and seventeenth centur- 
es enchanting, this record will be 
rresistible. Not only does it present fan- 
asies and dances by the early English 
nasters listed above; in addition, just 
ibout all the instruments used are those 
>f the period concerned. 

The shawm, for instance, that 
even reedier” fore-runner of the haut- 
>oy-oboe. And the sackbut, looking like 
cross between a trombone and a bath- 


heater pipe and making a sort of adjust¬ 
able raspberry! 

On this disc, the instruments are played 
expertly by an impressive array of 
musicians. Listening with eyes closed, one 
is back at the Elizabethan Court. Of par¬ 
ticular interest is a little single-rank 
portable organ of delightfully mellow 
tone which is most evident in the 
“Fantasia a 3” by Lupo. 

William Byrd is represented by his 
“Lord Willobies Welcome Home,” play¬ 
ed by Paul Maynard, on the harpsichord. 
The same artist plays Gibbons’ “The 
Lord Salisbury, his Pavin” with fittingly 
slow tempo on the organ of the General 
Theological Seminary, N.Y. 

Technically, the disc is excellent, with 
crisp sound and negligible surface or tape 
noise. Fairly close microphones were 
apparently used, judging by the key 
sounds faintly audible. 

In two words—thoroughly enjoyable 

(J.R.). 

★ ★ ★ 

THE SILVER SWAN AND OTHER 
MASTERPIECES OF THE ELIZ¬ 
ABETHAN AND JACOBEAN 
MADRIGAL, by the Deller Con¬ 
sort (April Cantelo, soprano; Eileen 


McLoughlin, soprano; Alfred Del¬ 
ler, counter-tenor; Wilfred Brown, 
tenor; and Maurice Sevan, bari¬ 
tone). Madrigals by Orlando Gib¬ 
bons, William Byrd, Francis Pilking- 
ton, and John Ward. Vanguard 
(Bach Guild), 12-inch Mono, BG 
624. 

The English madrigal, which develop¬ 
ed towards the end of the sixteenth cen¬ 
tury, was modelled after the true Italian 
madrigal of the fourteenth century. But 
the true madrigal developed by Petrarch 
and the Florentine composers had a 
more or less rigid rhythm, whereas the 
English madrigal was of rather flexible 
construction—being in fact almost any 
sort of unaccompanied part-song. 

To modem ears, this lack of rigidity 
perhaps makes the English madrigal 
more enjoyable. Even so, it takes a 
while to get used to the rather complex 
harmony used in some of the songs— 
those of Gibbons perhaps illustrate this 
point most clearly. However, for those 
who are prepared to spend a little time, 
the enjoyments gained are many. There 
is great beauty in many of the songs* 
particularly if they are well sung—ana 
on this disc they are sung almost per¬ 
fectly. 

Inordinate praise? I don’t think so. 
Who could fail to echo me after hear¬ 
ing Gibbons’ “Ah, Dear Heart,” or Pil- 
kington’s “Diaphenia, Like the Daff- 
downdilly”? The Deller Consort sings 
these and many others—all with unforc¬ 
ed charm and precision. Listen for your¬ 
self. 

Technically, the disc is all that one 
could wish for, with negligible distortion 
and noise to distract one’s attention. And 
Vanguard have thoughtfully supplied 
the texts of all the madrigals on the re¬ 
cord sleeve. Need I say more?—(J.R.). 
★ ★ ★ 

MELODIES OF THE MASTERS, Vol. 6, 
Music Of Reflection. Mono, Capitol 
A 8568. 

Number 6 in Capitol’s “Melodies Of 
The Masters” series, this one is an 
anthology of music from a variety of 
sources and expressed through a variety 
of mediums. 

Most of the selections are very well 
known, .ajul they all have in common a 
highly' melodic, reflective quality that 
many will find, at the one time, enrich¬ 
ing and relaxing. 



j| demo 
'■ amplifiers . . 


at way-down 


prices 


T 


PI5 Monaural 10 Watt Power Amplifier 

£26 17 0 { £43/1/- •) 

P65 Stereo Amplifier, 10 Watts per Channel 
£44 0 0(£7l/a/-*) 

P80 Stereo Pre-amplifier £26 17 0 (£43/1/- •) 

P57 Stereo Amplifier, in beautifully finished 
wood cabinet, 3 Watts per Channel 

£43 4 0 (£68/5/- *) 

P75 Mantel Radio, luxury wood cabinet 

£15 7 0 (£24/3/- *) 

Prices include Sales Tax. * New price. Free 
delivery anywhere in Australia. Forward your 
cheque today to your nearest Medding Dealer or 


A limited number of 
Medding amplifiers, ail in 
perfect condition, apart 
from slight cabinet imper¬ 
fection, are being offered 
_gt ridiculous prices. 


f 

if 

Manufactured 
t Australia by. 



MECHANISM CO. 

505 LYGON STREET 
E. BRUNSWICK (N.li) 
Tel. FM 3711-4. VICTORIA 
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CLASSIC RADIO TAKE PRIDE IN ANNOUNCING COMPLETE NEW 
RANGE OF STEREOPHONIC EQUIPMENT 



LIVING 

SOUND 


14 VALVE HI-FI STEREOGRAM CHASSIS 

Complete tuner and amplifier for stereo, comprising; a compact Hi-Fi Stereogram in two units featuring a high gain /I fi? / 

dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with tone controls in one unit and / 111 / H 

two Mullard 5-10 amplifiers with push-pull outputs and power supply on second chassis. 


F.O.R. 


Two pair of M.S.P. Jensen speakers or two Rola 12in dual coned speakers supplied. Power output 10 watts per channel (20 watts). Frequency 
response of amplifier 40 to 15,000 cycles. 

ABOVE UNITS CAN BE FITTED WITH FERGUSON TYPE OP387 GRAIN-ORIENTED TRANSFORMERS GIVING A FREQUENCY RESPONSE 
OF 30 TO 25,000 CYCLES AND CAN ALSO BE SUPPLIED WITH THE NEW' ROLA 12 PX SPEAKERS. 




ALL UNITS INCOR¬ 
PORATE THE NOW 
FAMOUS "MULLARD" 
AMPLIFIER & TONE 
CONTROL CIRCUITS. 


Write for Full 
Specifications of 
STEREOPHONIC 
EQUIPMENT OR 
TAPE RECORDERS 


10 VALVE HI-FI STEREOGRAM CHASSIS 

Complete stereo unit comprising dual wave tuner with tuned R.F. stage,, multi-input two channel pre-amplifier with _ , _ . ^ . 

tone controls and two Mullard 3-3 amplifiers power supply on separate chassis. Supplied with two Magnavox 8W'R /1 / m 

speakers. Power output 4 watts per channel. Frequency response of amplifier 40 to 15,000 cycles. 


F.O.R. 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO PLAYING 

EQUIPMENT IN STOCK 


A COMPLETE HI-FI STEREO 
SYSTEM FOR ONLY 


GNS. F.O.R. 


UNIT STEREO PLAYMASTER AMPLIFIER No. 4 WITH PLAYMASTER TUNER 

(Amplifier-tuner incorporated in same ccr$ej 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

— SPECIFICATIONS — 

• Output 8 watts per channel (16 watts). 

• Ferguson Output Transformers. 

• Inbuilt Tuner with new EM 84 tuning indicator, frequency coverage 550to 
1,600 KC. 

• Valves 4 6GW8—12AU7—1 6N8—1 6AN7—1 EM84—2 TNI763 Recti¬ 
fiers. 

• Supplied in self-contained case finished in beige, hammertone, with black 
and gold control panel with matching knobs. 

• Switching and input facilities for pick-up-radio, F.M. Tuner and Tape 
Recorder. 

• FULLY GUARANTEED 

PLUS THE NEW B.S.R.-UA12 OR GARRARD STEREO CHANGER 

AND TWO MAGNAVOX 8 W.R. HI-FI SPEAKERS GIVING A 
FREQUENCY RESPONSE OF 4 0 TO 12,000 CYCLES 


Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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IN HI-FI TAPE RECORDERS 



Model TR4 


for only 

£58/15/0 including mike 

This unit incorporates the new 
COLLARO “STUDIO” DECK 

Freq. response: 50—12000 c.p.s. at 7A"/sec. 

60— 9000 c.p.s. at 33*7sec. 

60— 3500 c.p.s. at 1’7’sec. 

$ Four-valve Amplifier. ® Superimposing. 

® 7 x 5in Rola Speaker. • 3w output. 

O Position Indicator. 

Carrying Case, as shown above. 

Weight 261b. 


Model TR5 

Definitely unequalled in Australia. We arc quite 
confident in saying that its performance and 
number of features make it superior to many 
higher priced machines. 

Please inspect others, so that you can fully 
appreciate the outstanding qualities of this 
recorder. 

LOOK AND COMPARE! 

® Built in MIXER, a must for film enthusiasts. 
H 2 speakers, for extended bass response. 

$ Superimposing. 

@ Monitoring. 

@ 3W output. 

$ Response 40-10,000eps. 

Fast forward and rewind. 

Magic eye level indicator. 

@ Provision for Mic. and Radio, P.U. inputs 
ext. speaker and ext. Amp. outputs. 


Before you buy, make 
sure you hear our 

Model TR3 

incorporating the latest COLLARO 
“STL DIO" Deck 
LOOK AT THESE FEATURES: 

Freq. response 
40-14000cps at 7i"/sec. 

50-10000cps at 3r'/sec. 

60-3800c ps at U"/sec. 

• Six valve amp. rectifier • 2 speakers • Switched 

negative feedback equalising for each speed • Output 
corrected to C.C.l.R. standard • Signal to noise ratio 
better than 45DB • 4W output • Superimposing 

• Monitoring through speaker whilst recording 

• Separate treble and bass. 

• Takes 7in spools with lid on 

• 3 motors 

• Fast forward and rewind 1200ft in 65 sec. 

• Pause control 

• Tape measuring and calibrating device 

• Light piano key controls 

• Weight 291b 

• Valves EF86, 12AT7, 6AQ5, 6BQ5, EM84, 6AU6. 

COMPLETE RECORDER with mike 
TR3 two track .... £72/9/- 
TR3-4, four track . . £80/-/- 
ALL RECORDERS FILLY fill A R A WEED! 



price 42 gns. 

INCLUDED IN PRICE: I—Reel of Tape. I — 
Empty spool. I—Acos type Mic 40 Microphone. 
Choice of colours. FULLY GUARANTEED. 

0 Tone control. 

£ Speed 3J”/sec. over 3 hours recording. 

• Weight 191b. 

Q Can be used as P.U. amplifier. 


Classic Radio 

245 PARRAMATTA ROAD, HaBERFIELD, N.S.W., PHONE UA2145 
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Used with a single 
QUAD 11 power amplifier 
the unit provides 
every facility and 
refinement necessary 
for highest quality 
monaural reproduction. 



Used with two QUAD 11 
power amplifiers, the 
unit will in addition 
accommodate all forms of 
Stereo programmes with 
all the necessary 
facilities for that 
medium. Whilst providing 
extreme flexibility— 
the push buttons, for 
example, provide 
nineteen different 
services—straightforward 
and logical control 
has been maintained. 


;;:V 

% 

m 

m 

W) 

for the closest' approach to 
the original sound 

Sole Australian Agent: 


BRITISH MERCHANDISING PTY. LTD 

60 Clarence St., Sydney. Telephone 29-1571 (3 lines) 


WRITE FOR free descriptive literature and name of your nearest 
QUAD Distributor , who will gladly demonstrate this equipment . 


RECORD REVIEWS-Cont. 

Musically every track is superbly 
played and recorded, making the record 
a “must” for all who like such snippets 
from the classical field. 

“Ave Maria” (Schubert, Carmen 
Dragon and The Capitol Symphony 
Orch.); “Andante Cantabile” (Tchaikov¬ 
sky, Leopold Stowkowski and Orchestra); 
“Songs My Mother Taught Me” (Dvorak, 
Virgil Fox, Grand Organ); “Meditation 
From Thais” (Massenet, Michael Raben 
violinist, Hollywood Bowl Symphony 
Orch., Cond. Felix Slatkin); “Goin’ 
Home” (Dvorak, Roger Wagner Chorale, 
Capitol Symphony Orch.); “The Swan— 
Carnival Of The Animals” (Saint-Saens, 
Philharmonic Orch. Cond. by Efrem 
Kurtz); “The Last Spring” (Grieg, Sin- 
fonia of London, Cond. by Douglas 
Gamley); “Traumerei” (Schumann, 
Rudolf Tirkusny, pianist); “Air On The 
G-String” (Bach, Sinfonia of London 
Cond. by Robert Irving).—(W.N.W.) 

★ ★ ★ 

MELODIES THAT WILL LAST FOR¬ 
EVER. Michael Collins and the 
Cathedral Strings. Stereo, Columbia 
SCX 3411. 

Here’s another disc to delight those 
who are partial to classical or near- 
classical snippets, and—in this case—a 
predominantly string orchestra. 

I wouldn’t attempt to scale the heights 
of rhetoric which Vik Ritelis reaches in 
the jacket notes; in fact I wouldn’t want 
to! Sufficient to say that the selections 
are all highly melodic, well known, and 
well played, intended to relax rather 
than to challenge. In short, good, safe,, 
“quiet-evening” music; 

“Intermezzo” (Mascagni); “Barcorolle” 
(Offenbach); “Poeme” (Fibich); “Ave 
Maria” (Schubert); “Minuet” (Bocche¬ 
rini); “Softly Awakes My Heart” (Saint- 
Saens); “Skaters’ Waltz” (Waldteufel); 
“Meditation” (Massenet); “Le Cygne” 
(Saint-Saens); “Santa Lucia” (Cottrau); 
“Largo” (Handel); “Clair De Lune” 
(Debussy). 

The quality? Consistently good, with 
the system never extended; here and 
there a trace of surface crackle, mainly 
because of the generally modest record¬ 
ing level.—(W.N.W.) 

★ ★ ★ 

KREISLER CLASSICS And Other 
Souvenirs. Eric Johnson And His 
Orchestra. Stereo, Westminster 
SWC-930,778. 

Not unexpectedly, strings predominate 
in this tribute by Eric Johnson and his 
orchestra to the great violinist Fritz 
Kreisler. 

Despite the term “Classics,” the whole 
arrangement and presentation has a 
strong Hollywood flavour that will guar¬ 
antee it, rather, a sentimental, middle- 
brow-to-popular appeal. If you like the 
“lush” sound of strings and these ever 
popular melodies, you’re sure to like the 
disc. 

Kreisler compositions on side 1 include 
“Liebesleid,” “Liebesfreud,” “Schor 
Rosmarin,” “Caprice Viennois” anc 
“Tambourin Chinois.” 

The remaining titles, easily associatec 
with Kreisler are: “Intermezzo” (Provost) 
“Souvenir” (Drdla); “Melodie” (Rubin 
stein); “Moonlight Sonata” (Beethoven) 
“Clair de Lune” (Debussy) and “Pavane" 
(Ravel). 

The sound off the disc is cleanl; 
defined and the surface quiet but thos 
with generous speaker enclosures ma 
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pick a trace of hum on certain tracks 
transferred, apparently, from the master 
tape.—(W.N.W.) 

★ ★ ★ 

THE YEOMEN OF THE GUARD, Gil¬ 
bert and Sullivan. The Glyndbourne 
Festival Chorus and the Pro Arte 
Orchestra. Conducted by Sir Mal¬ 
colm Sargent. Mono, World Record 
Club. LM 7037. 

Considering the origin of this disc, it 
is not surprising to find it a generally 
excellent presentation of this G. and S. 
tragic operetta, often regarded as their 
closest approach to Grand Opera. 

No less to the point, the disc plays 
from start to finish with not a trace of 
noise or a wisp of distortion. Not large, 
generous sound to be sure, but always 
precise and clean, and a tribute to those 
who made the original recording. 

The cast includes Denis Dowling, 
Richard Lewis, John Cameron, Alex¬ 
ander Young, Geraint Evans, Owen 
Brannigan, Elsie Morrison, Marjorie 
Thomas, Monica Sinclair with Chorus 
master, Peter Gellhom, These artists— 
in fact the whole company—have been 
responsible for various other G. and S. 
releases which have received favourable 
reviews overseas. 

Not everyone’s dish, to be sure, but 
excellent buying for those who want a 
copy of the Yeomen (W.N.W.). 

'k "fa •fc 

SAY IT WITH MUSIC, The Immortal 
Songs of Irving Berlin. Arranged 
and Cond. by Geoff Harvey; Soloist 
Kerry Bryant; Chorus led by John 
Germaine and Rosalind Keene. 
Stereo, World Record Club LM7044. 

Recorded at the Sydney Studios of 
E.M.I. (Australia) Ltd., this is an Aus¬ 
tralian presentation of favourite Irving 
Berlin melodies. While the arrangements 
aim at variety of treatment, the accent 
generally is on rhythm, with plenty of 
brass and sax. Here and there, however, 
the strings steal the show, and particul¬ 
arly in numbers like “How About Me’’ 
and “A Pretty Girl Is Like A Melody.” 

I Both these are on side two, by the way, 
which, on the whole, sounded more spon¬ 
taneous to me than side one. 

The instrumental work generally is 
excellent, but while the chorus sounds 
well enough on a sing-along basis, it 
lacks the polish of overseas groups; in 
fact, the female voices just about run 
out of steam in “Alexander’s Ragtime 
Band.” 

Technically, the recording is excellent 
and a tribute to E.M.I. personnel Reg. 
Southey and Ron Gubbins. 

Titles additional to those mentioned 
include “Blue Skies,” “Remember,” 
“Cheek To Cheek,” “Play A Simple 
Melody,” “How Deep Is The Ocean,” 
“Heat Wave,” “White Christmas,’* “Step- 
pin’ Out With My Baby” and “Say It 
With Music.”—(W.N.W.) 

★ ★ ★ 

CALYPSO — HARRY BELAFONTE. 
With Tony Scott and his Orchestra 
and Millard Thomas, Guitar. In¬ 
cludes “Day-O,” “Jamaica Farewell,” 
“Come Back Lisa,” etc. RCA Stereo 
12-inch, SL 10244. 

I imagine there is little need for me to 
:omment upon Harry Belafonte and his 
.inging; he is so well known. Therefore, 
! will confine my remarks to the tech- 
lical side of this disc, and more par- 
icularly to the featured “Electronically 
leprocessed Stereo.” 

The RCA recording people developed 
i process whereby they could turn a 
nonophonic signal into “stereo.” Its use, 


they explained, was to enable recordings 
from the past to be played spaciously on 
modern stereo equipment. This disc is 
an example of the process. 

Listening to it, it is apparent that the 
characteristic “spread” of stereo is there. 
However, to me the centre of attention 
—Mr Belafonte himself, usually—was 
obscured in a curious fashion. It was as 
if there were “more than one” of him. 
At any rate, it didn’t sound like the real 
thing, somehow. 

Apart from this, however, the quality 
of the disc is very high indeed. Thus, I 
would advise you to listen for yourself— 
maybe I’m too critical of “reprocessed 
stereo!” 


SELECTED 

CLASSICAL RECORDINGS 

m 

Each disc personally chosen by Joseph Myer for 
perfect sound quality and impeccable perform¬ 
ance. Tested on the finest equipment, these 
records can be purchased with utmost confi¬ 
dence by music lovers and sound enthusiasts. 


MASTERSOUND sales pty ltd 

4 04 Kent Street Sydney. BX 1527 
< nenr corner Market Street ) 


£2.17.6 




WE ARE QUEENSLAND'S 




Queensland’s specialists in 
tape-recorders and hi-fi 
units. Call in at our Show¬ 
room for a demonstration of 
one of the following recorders 


AWA Robuk at only 89 gns. 4 Ferrograph 4AN, £199/19/6 

National RQ702 at 85 gns. National RS772, 206 gns. 

National RQ73I, 119 gns. Grundig TK42 at 186 gns. 

Grundig TK24 at 139 gns. Grundig TKI, only 69 gns. 

Akai Model 69 at £150 CollaroTD2Tapedeck,£3l/8/6 



THE MECCA OF QUEENSLAND’S 
HI-FI ENTHUSIASTS 

We will design and manufacture systems incorporat¬ 
ing components of your choice, and supply custom- 
built enclosures. Own a really top-quality unit! 

Cabinet kits available in natural Qld. maple 
V|v or black bean — all ready for polishing! 


TAPETRONICS 


1st FLR, ROWES ARCADE. 23S 
EDWARD ST., BRIS. PH. 2 8080 
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ELECTRONIC 

AR 

EQUIPMENT 


There's an A & R Transformer for every type 
of low voltage iron... 

A & R Transformers are manufactured to 
rigid standards of quality and reliability and 
comply with the requirements of the Electrical 
Supply Authorities in all States. 

PT.21 61 ... 3.3 Volt — 30 Amp. 

Suitable for “Scope” and all 3.3 volt 
soldering irons. 

PT.2152 . . . 6-7-8 Volt — 40 VA 

A variable voltage transformer suitable 
for miniature low-voltage irons. 

PT.2154 . . . 10-11-12 Volt —40 VA 

Variable voltage transformer for use with 
irons in the 10-12 volt class. 


Available from leading Wholesalers in ail States! 

A & R ELECTRONIC EQUIPMENT CO. 

PTY. LTD. 

46 LEXTON RD., BOX HILL, E.11, VIC., P.O. BOX 9 

Phones: 89 0238. 89 0239 


Send for Specifications 
and price list Now! 




ADDRESS 


STATE 


LOW VOLTAGE 

SOLDERING IR 

TRANSFORMERS 


s 


1.1 

a 

s 

i 

i 

-a 
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REMEMBER! 



HI-FI STARTS at the TURNTABLE 


Hear the TRUE beauty of your 
valuable MONAURAL and 
STEREO recordings, undistorted 
by spurious noise and rumble 
from the turntable. 


THE Alb Balance" 
ARM 

This precision arm is one of 
the world's best. Fits every 
good transcription turn- 
table. Takes all cartridges. 


The "Labcraft" 573V. Vernier speed 
adjustment. Fitted with stereo or mon¬ 
aural heads, with diamond or sapphire 
styli, gentle arm-lowering device. A 
fine turntable at a competitive price. 
Completely silent, rumble free. 



The "Labcraft" 605 transcription 
turntable. For advanced enthusiast 
... or professional use. Shielded 
motor, completely silent, rumble free. 
Takes Labcraft 605 transistorised pre¬ 
amplifier. 


The ONLY compact turntable for true TRANSCRIPTION PERFORMANCE 

at a reasonable price 

Leaflets and full information from all Trade Houses or from 
Sole Australian Agents: 

G.R.D. INSTRUMENTS PTY. LTD. 

6 RAILWAY WALK, CAMBERWELL, VIC. TEL. 82 1256 
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A final thought, however; why was it 
necessary to reprocess Mr Belafonte at 
all? As far as I am aware, he is not in 
the “irreplaceable past,” and is quite 
capable of singing the pieces anew. Still, 
this may have been easier!—(J.R.) 

★ 'k ★ 

A TOUCH OF VELVET, Jim Reeves. 
Produced by Chet Atkins and Anita 
Kerr. Mono, ifcCA L101313. 

“Mr Velvet’’ is the name coined on 
the label for Jim Reeves and it’s a quite 
appropriate term for his style here and 
his pleasant baritone voice. But equally 
responsible for the “velvet” sound is the 
backing under Chet Atkins and the 
Anita Kerr singers—RCA’s well-known 
combination from Nashville, Tennessee. 

Well recorded, technically, it’s all very 
easy on the ears, even though the titles 
might imply that Jim Reeves has been 
unlucky in love; “Have You Ever Been 
Lonely,” “There’s Always Me,” “Just 
Walking Tn The Rain,” “Be Honest With 
Me,” “It’s No Sin,’ “I Fall To Pieces,” 
“Am I That Easy to Forget,” “Blue 
Skies,” “All Dressed Up And Lonely,” 
“Wild Rose” and “I’m A Fool To Care.” 

Alternatively, if you would prefer Jim 
Reeves singing country and western 
songs — I didn’t — you can buy his 

THIS MONTH'S 

SWING LOW, SWEET CLARINET. 
Pete Fountain with the Jubilee 
Singers and Orchestra conducted 
by Charles Bud Dant. Stereo Coral. 
SCL-930776. 

Though this disc is billed as a “com¬ 
pletely new experience in New Orleans 
jazz” I sincerely doubt if trad jazz en¬ 
thusiasts would recognise it as being the 
sort of music which is traditionally asso¬ 
ciated with that fait* city. 

The predominant sound throughout 
the disc is Pete Fountain’s liquid sound¬ 
ing clarinet played mostly in the low 
register against a background of lush 
brass and reeds. On five of the twelve 
tracks Pete is further backed by the 
Jubilee Singers, a well-trained choir if 
ever I heard one. 

Whether one could call the disc jazz 
music or not would depend to a large 
extent on how broad was one’s defini¬ 
tion of the word “jazz” but whatever 
the decision one would be forced to 
admit that it certairily makes most pleas¬ 
ant listening. Quality of the recording 
is excellent. (K.W.J.) 

★ ★ ★ 

LOUIS ARMSTRONG at The Cres¬ 
cendo, Volumes 1 and 2. Festival 
FL-30821/2. 

Recorded live afc The Crescendo on 
anuary 21, 1955, these two records are 
n excellent example of the legendary 
showmanship and musicianship which 
lave made Louis Armstrong’s name a 
lyword in the wofld of jazz. 

From the moment of that first won- 
lerful gravel voiced “good even’in folks” 
intil the final strains of “Sleepy Time 
)own South” you know you are listen- 
ng to a master entertainer who, in the 
anguage of jazz, can “really swing.” 
3n this particular night Louis must have 
>een in really superlative form and his 
exuberant mood has obviously been 
ransmitted to the rest of the group. 
Tiis is one album that no Armstrong 
an should miss. 

Technically the disc is below the 
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“ACCORDING TO MY HEART 5 on 
RCA Camden mono CAM-85. 

The quality is okay; it’s just a matter 
of whether you like the kind of song: 
“If You Were Mine,” “I’ve Lived A Lot 
In My Time,” “‘According To My 
Heart,” “Don’t Tell Me,” “I Can’t Fly,” 
“Don’t Ask Me Why,” ‘'Stand At Your 
Window,” “What Would You Do,” 
“You’ll Never Be Mine Again” and 
“Don’t You Want To Be My Gal.” 

—(W.N.W.). 

★ ★ ★ 

PAT BOONE, I’ll See You In My 
Dreams. With Orchestra Conducted 
by Billy Vaughn. Stereo, London 
SAHA 7695. 

Generally smooth sound is inevitable 
when Pat Boone, in a predominantly 
romantic mood, teams with Billy 
Vaughn’s orchestra. 

No less smooth is the recording itself, 
although the stereo is rather vague in its 
location of sound sources. But, perhaps 
it doesn’t matter on a record like this, 
which stands or falls on your reaction 
to the featured artist. 

“I’ll See You In My Dreams,” “Peg 
O’ My Heart,” “Tammy,” “My Blue 
Heaven,” “Tennessee Waltz,” “Pictures 
In The Air,” “Old Black Magic,” 

POPULAR JAZZ 1 

standard expected these days but this is 
no doubt due to the acoustical condi¬ 
tions under which it was recorded and 
probably beyond the control of the re¬ 
cording engineers. Without the “live” 
sound of audience participation, etc. the 
disc would probably be less exciting so 
this situation is one which the jazz en¬ 
thusiast will have to learn to live with. 
(K.W.J.) 

★ ★ ★ 

LET THE GOOD TIMES ROLL, 
Turk Murphy and his San Fran¬ 
cisco Jazz Band playing at Earth¬ 
quake McGoon’s. Vocals by Pat 
Yankee and Ernie Carcon. RCA 
Stereo. SL10I303. 

Earthquake McGoon’s is a strangely 
wonderful establishment in San Fran¬ 
cisco, where the playing of any kind 
of music except New Orleans jazz is 
strictly forbidden. This is perhaps not 
so strange if one considers that the pro¬ 
prietor of the establishment is none 
other than Turk Murphy, the group 
leader and the man responsible for the 
beautiful tailgate trombone on this disc. 

As a group, the band play nice and 
close during their ensemble work, to 
produce a sound which is remarkably 
like the original “good time” New Or¬ 
leans band. Neither Turk Murphy nor 
the rest of the group are New Orleans 
“old timers” but are, in fact, revivalist 
musicians who took up the banner in 
the late thirties. If I am any judge, the 
musicians who created this kind of music 
would probably be well pleased with 
them. 

On several of the tracks an unusual 
instrument known as a “calliope” can be 
heard. This instrument is a kind of 
small pipe organ which is steam oper¬ 
ated and was a feature on most of the 
early New Orleans riverboats. It adds 
a nice authentic touch to the recording, 
aside from being most pleasant to listen 
to. 

Technically the disc is really good and 
only the highest words of praise could 
be spoken in this respect. (K.W.J.) 
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( At last! musk 1 
( wherever you go ( 
( at a price you ( 
can afford 



| GRU1VDIG TK.1. | 

|§ fa Monitor on Record. fa Pause §§ 
j§ control. fa Tone control. fa Widest j 
f= frequency range and highest signal |[ 
H to noise ratio of any battery recorder. |§ 
H fa Loudspeaker or Amplifier output. J 
H ★ Works from low battery. fa 3% H 
= IPS. 2 Tracks. fa Recording level j 
== indicator. fa Dynamic microphone. H 



| PHILIPS 65gns. | 

j FEATURES: fa I hour recording §| 

H fa Fast forward and Fast rewind. || 

|§ fa Battery level Indicator. fa High |§ 

H Fidelity Recording. fa Dynamic H 
H Microphone. fa Complete with = 
= Shoulder strap, and carrying handle. || 
H fa Recording level Indicator, fa 1 7 /s H 
H IPS 2 Track, fa AC adapter £13.17.6. [|= 
iff fa Weight. 81 bs fa Dimensions. || 

10 V2 x ^V2 x ^Va inches. 

f| 4in tapes to give you 2 hours' re- E§ 
EE cording on your Philips, 4in. spools. || 

EE Monitoring Headphones to suit = 
H GRUNDIG. £7/10/0. H 


!! Please add 25/- to cover Packing, == 

EE Freight and Insurance. EE 

EE We specialise in Mail Order. EE 

EE Remember money back in 7 days if = 

EE not satilsficd. = 



1 373 Pitt Street, SYDNEY 1 

1 PHONE MAI 771 | 


= near Liverpool Street. s 
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AXIETTE 8—8in. 

vFop amplifiers 
up to 6 watts 
r.m.s. 

^Fundamental 
resonance 65 
c/s. 

* Requires reflex 
enclosure of 
only 3,1 OO cu. 


GOODMANS 


Research 
plus Ceramics 
bring you 
High Fidelity 
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Mounted on Infinite B; 

affle. Anechoic Condition! 





at lower prices 


The leading 8 in and 10 in High Fidelity 
Loudspeakers take another stride forward. The 
new Axiette 8 and Axiom 10 are fitted with 
compact and powerful Feroba II magnets of 
exceptional stability and resistance to demagnet¬ 
isation. Cleverly designed enamelled die-cast 
frames house the entire magnetic and moving 
systems. The performance curves shown leave 
no doubt as to the capabilities of these new 
Loudspeakers. 

Such smooth performance and extended fre¬ 
quency range is achieved by perfect combina¬ 
tion of cone characteristics, Goodmans supple 
“Lin-e-ax” suspension system, aluminium 
voice coils — and a lot of know how. 



AXIOM 1 0-1 Oin. 

^For amplifiers 
up to 1 O watts 
r.m.s. 

^Fundamental 
resonance 45 
c/s. 

^Requires reflex 
enclosure of 
only 5,000 cu. 


SPECIFICATION—AXIETTE 8 AND AXIOM 10 

Frequency range: 40—15,000 c/s. Flux density: 
13,500 gauss. Total Flux: 53,000 Maxwells. Voice 
coil lln dia. aluminium. Impedance: 15—16 ohm. 

Retail prices (Capital cities all States) 
Axiette 8, £11/8/-. Axiom 10, £13/12/3 



Oc/i 50c /i lOOc/t I50c/t JOOc/» JOOm COOc/t 500 6 I 1 ) IKc/i l-5Kc/» JKc/l JKc/» «Kc/« SKt/» 4 7 1 9 IOKc/» !5Kc7l 20Kc/t 
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Mounted on Infinite Baffle. Anechoic Condition! 
































A whole new world of listening pleasure awaits you in Goodmans Loudspeakers — sene 
today for your free copy of Goodmans High Fidelity Loudspeaker Manual and enclosure 
construction designs. 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 
60 CLARENCE ST., SYDNEY, N.S.W. 

Telephones: 29.1571 (3 lines) 


Please send copy of High Fidelity Loudspeaker Manual. 

Name . 

Address. . 

AXIO'8 
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“Alone,” “Brazil,” “Prisoner Of Love,” 
“The Gypsy,” “Paper Doll.”—(W.N.W.) 

★ ★ ★ 

Art Mooney and liis Orchestra, SONGS 
EVERYBODY KNOWS. Mono, 
Festival FL 30,766. 

I’m frankly battling to say much about 
this one, because it’s routine middle-of- 
the-road “pop” material, served up with 
a fair degree of variety from track to 
track, some singalong thrown in for 
good measure, and with a strong dance- 
able beat for most of the way. 

“Whispering,” “Banjo’s Back In 
Town,” “Hon Scotch Polka,” “Five Foot 
Two . . “Liechstenstein Romance,” 
“Rag Mop,” “Teasin’,” “Oh,” “Collegi¬ 
ate,’ “Wake The Town” and “Honey¬ 
suckle Rose.” 

The quality? Good.—(W.N.W.). 

★ ★ ★ 

JAZZ CLASSICS, VOL. 3. The Pix All- 
Star Australian Jazz Band. Person¬ 
nel: Bob Barnard, cnt.; Greg Gib¬ 
son, clt.; Ken Herron, tmbe., 
Graeme Bell, pno.; Ray Price, bjo.; 
Harry Harmon, bass; and Len Bar¬ 
nard, drums. The numbers are: 
“China Boy,” “Beale Street Blues,” 
“When The Saints Come Marching 
In,” “Oh, Didn’t He Ramble,” 
“Sugar,” “Baby Won’t You Please 
Come Home,” “After You’ve Gone,” 
“St. James Infirmary Blues,” and 
“That’s A Plenty.” Vocals by 
Marie Benson. Pix, Mono. PX004. 
The Pix people are to be congratula¬ 
ted in offering these jazz recordings to 
the public at half the normal cost. 
Through them, local jazz musicians are 
able to gain the recognition they deserve 
and the public receives a first-class re¬ 
cording at a price which is no strain to 
the pocket. This latest release is the 
fourth in the series and in my humble 
opinion contains some of the best jazz 
which has ever been recorded in this 
country. 

When I first received the disc and 
noted that it was an “all star” group I 
must confess that I had some misgivings. 
It has been my experience that, in Dixie¬ 
land music at least, “all star” groups 
tend to sound somewhat disjointed be¬ 
cause of the individualistic nature of the 
performers. I need have had no fears 
because on this recording the group 
sound as if they had been together for 
years. 

Their ensemble playing is clean and 
close and it is only in the solo choruses 
that their individualistic natures come 
forth to produce some memorable music. 
Marie Benson’s vocals on “After You’ve 
Gone,” “Sugar” and the “Saints” are 
well worth listening to and are very 
licely backed by the group. 

If I had to choose one track which 
tands out above all others I would 
hoose their version of “Oh Didn’t He 
.amble.” This is done in its traditional 
Drm and is actually a condensed ver- 
ion of a turn-of-the-century New Or¬ 
gans funeral. It commences with a slow, 
id and stately measure to accompany 
le procession to the cemetery, pro- 
resses to a muted drum roll, during 
hich the deceased is supposedly interred 
nd then goes into a solid march- 
g tempo for the walk from the cemetery 
to town. 

The final scene is set by a swinging 
zz version of the tune which illustrates 
e rip-roaring get-together that the de- 
ased’s friends would have as a final 
ibute to his memory. 
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On this disc it is beautifully done and 
is probably the finest version I have 
heard of the number. 

Technically, the disc is really fine and 
a credit to the Australian recording in¬ 
dustry.— (K.W.J.) 

★ ★ ★ 

THE RIVERBOAT FIVE in person at 
the Banjo Palace, New Orleans. 
“The World is Waiting For the Sun¬ 
rise,” “Ja-Da,” “The Sheik of 
Araby,” “Way Down Yonder In 
New Orleans.” “Bill Bailey Won’t 
You Please Come Home,” “Shine,” 
“Washington And Lee Swing,” 
“China Boy,” “Do You Know What 
It Means To Miss New Orleans,” 
“Bourbon Street Parade,” “Basin 
Street Blues,” “The Darktown 
Strutters Ball.” Mercury, Mono. 
MG20670. (Also recorded in stereo 
—SR60670.) 

According to the jacket notes on this 
disc, when clarinetist Ed Reed heard 
that Mercury were going to record the 
group live at the Banjo Palace, he de¬ 
cided to augment the band, with two 
rhythm banjos, plus trumpet and trom¬ 
bone. After listening to the result I 
can only ask, why? 

On six of the 12 tracks the quintet 
swings along with a delightfully fresh 
and uninhibited sound that is most pleas¬ 
ant to listen to. On the remaining six 
tracks the sound is somewhat stodgy, 
due, I feel, to the lack of empathy be¬ 
tween the augmenting musicians and the 
regular members of the band. 

Technically, the disc would be excel¬ 
lent, were it not for a ringing sound 
caused, I presume, by the acoustics at 
the Banjo Palace. On this score I still 
very much doubt the economics of re¬ 
cording bands “live.”— (K.WJ.) 

★ ★ ★ 

WEST SIDE STORY, the Oscar Peter¬ 
son Trio. “Something’s Coming,” 
“Somewhere,” “Jet Song,” “To 
night,” “Maria,” “l Feel Pretty,” 
“Reprise.” Verve, Mono. V-8454, 

When I first heard that Peterson had 
recorded the music from this popular 
Broadway show I wondered, as must 
many other jazz enthusiasts, whether Os¬ 
car had gone all “commercial” in his 
approach to the music. I need have had 
no fears or reservations, for this is 
strictly a JAZZ version of the score, 
and in the very best traditions of the 
art. 

The popularity of the West Side Story 
was, to a large extent, due to its musical 
content and when you couple this music 
with the magnificent improvisation and 
compact sound of the Peterson trio, the 
result is bound to be a winner. 

Technically, the disc is first rate.— 
(K.W.J.). 


If you want 

STEREO 

EQUIPMENT 

you’ll deal belter with 

H.B. RADIO PRODUCTS 


Cabinets for equipment and speakers 
AT FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific ori 
Amplifiers—Stereo, radio chassis- 
changers — players — speakers — 
tape decks. 

SEPTEMBER SPECIALS: 


STEREO AMPLIFIER 

8 Waff, 2 speakers, and Gar¬ 
rard Sfereo Changer. 

£29/107- 

TWIN TEN (20 watts) 
STEREO AMPLIFIER 

Bas>, treble, puslvpull. Complete 
with Dual I007A changer. 

£54/10/- 

MAGNAVOX 8W.R 
SPEAKER 

In attractive 1.9 cu. ft. enclosure 
all coioun 

£14/5/- 

GOODMANS AXIETTE S 
8-inch SPEAKER 

\ Complefe in specified cabinef | 

£ 20 / 10 /- 

FREE DELIVERY TO TRANSPORT I 


Write for catalogue 

H.D. RADIO PRODUCTS 

Manufacfurers of Qualify Radio 
and Radio Furnifure for 31 years. 

103—105 Catherine Street, 
LEICHHARDT, SYDNEY. 

Telephone: LM5580. 


CHOOSE THE BEST-IT COSTS NO MORE 


Core 



Resin c 
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MINI - CO M”’ Intercom system 

Suitable for Office, Home, Nursery or Factory. 


j All transistor, operates at low cost on 9v Battery. Both units are 
attractive in appearance and measure 2{in x 4in and are similar 
to a small transistor Radio. 

Supplied complete with wiring and battery £6/19/6 


Rifle Scope 4 x 33 

Telescopic Sight, Super Power Model. 
Approximate length: 12in. 

Adjustable reticule free of Parallax at 100yds. 

Price £13/10/- 

Including Sales Tux 


Price £5/15/- 

Rifle Scope 4x15 

Standard Model, Length approx. 11 in. 


Fone-amp operates with amazing 
simplicity 

Place the phone on the stand and FONE-AMP picks up 
and amplifies incoming voice. A small Transistor ampli¬ 
fier steps up incoming signal and the speaker reproduces 
the incoming voice. The Mike picks up your voice 
without removing the Phone handset. 

£12/19/6 


Transistor 
Hearing Aid 

FIRST PHONE MODEL FH-3. 

This Hearing Aid is an ultra 
modern unit, it incorporates the 
following outstanding features: 
Ample power and clear tone. 
Compact, smaller than a packet 
of cigarettes. 

Precision printed circuit design. 
Magnetic earphone. 

Separate Tone and Volume Con¬ 
trols. 

Battery used: UM3 or 915 
Eveready. 

Packed in a Presentation Case. 

Price only £12/10/- 

Replacement Battery only Sh. 1/3. 
Postage Sh. 5/ extra. j 


Fountain 
All Transistor 
INTERCOM 

Specifications: 3 Transistors, 
1 Thermister. 

Output Power: 200mW. 
Speaker: 3£in. 

Battery: Standard 9 Volts. 

Simple installation and suit¬ 
able for use in Offices, 
Factories, Hotels, Restaur¬ 
ants, Residences, or wherever 
conversation is required be¬ 
tween two locations. 

Price £9/17/6 

Including Sales Tax, 


All Transistor Radio 
Mantel Model RHS606 

with 6 penlite batteries and 
telescopic aerial. Ideal as a 
second radio or portable. Bat¬ 
teries cost 7/6. Approx, life 3 
months. 

£13/4/- complete 

Multimeter Model T-11 

1000 Ohms per Volt. 
SPECIFICATIONS: 

Ohms scale: 0-200 K. Ohms. 
DC and AC Volts: 0-10-50- 
250-500-1000. 

DC mA: 0-1-25-250. 

Size: 3 Tin x 2iin. 

Price £3/19/6 

Including Sales Tax 

Multimeter Model T-81 

SPECIFICATIONS: 

Ohms scale: 0-200 K. Ohms. 
DC and AC Volts: 0-10-50- 
250-500-1000. 

DC mA: 0-1-250. 

Size: 4in x 3}in. 

Price £5 

Including Sales Tax 

Multimeter Model KM-83 

SPECIFICATIONS: 

Ohms scale: 0-1K, 0-1 OK, 0-1 
Meg. 

DC and AC Volts: 0-10-50- 
250-500-1000. 

DC mA: 0-1-10-100-500. 

Size: 5in x 3in. 

Price £6 

Including Sales Tax 

Multimeter Model KM-130 

20.000 Ohms per Volt DC. 
5.000 Ohms per Volt AC. 
SPECIFICATIONS: 
0-10K, 0-1 Meg, 0-10Meg 
DC Volts: 0-10-50-250-500- 

1000. 

AC Volts: 0-2.5-10-50-250- 

1000 . 

DC mA: O-lOOmA, 0-250mA. 
Decibels: 0-+10db, 

• 0--f22db. 

Size: 5iin x 34in. 

Price £9/17/6 

Including Sales Tax 


RADIO HOUSE PTY. LTD. 

296 PITT STREET, SYDNEY. Also at 760 George St., and 6 Royal Arcade. 
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AMATEUR BANDS WITH BILL MOORE 


SPRING HAMFESTS COMING UP 

Attendance at Conventions or Hamfests, as they are sometimes called, 
is a normal part of amateur activity. With spring close by, many con¬ 
ventions are programmed and will provide an opportunity for amateurs 
to meet their radio friends in person. 


T^HE two annual N.S.W. Country Conventions 
1 and field days usually held over the Six-Hour 
Day holiday weekend will again be conducted. 

The first is that of the Hunter Branch, com¬ 
bining their Annual Dinner on the Saturday even¬ 
ing and the Blackalls’ “do” all day on Sunday. 
The dates are earlier than usual, with Saturday, 
Sept. 29, Sunday, Sept. 30, and Monday, Oct. 1 
covering the holiday weekend. The Annual Din¬ 
ner will be held at the same venue, the Esplan¬ 
ade Hotel, Newcastle, and guest speakers for the 
evening will be the N.S.W. State President, Max 
Pleffer, VK2MP, and N.S.W. Federal Council¬ 
lor Perc Healy, VK2APQ. The Sunday pro¬ 
gram, an extensive one covering all phases of 
field day activity, is the same as last year and 
Blackalls should see the usual large audience. 

Gordon Sutherland VK2ZSG, of 15 Marine View 
Newcastle, would be pleased to hear from any 
persons requiring accommodation or further in¬ 
formation on convention details. Hunter Branch 
events are well known for the comradeship pro¬ 
vided so a trip to Newcastle over the holiday 
weekend should be an excellent idea. 

The second event is the Tenth Annual Con¬ 
vention of the South West Zone of the N.S.W. 
Division. This convention is held at a different 
country centre each year and Gundagai will be 
the location over the holiday weekend. The 
Saturday afternoon will be spent on a tour of 
the beauty spots. Saturday evening will see a 
Children’s Party conducted, while the OM’s and 
XYL’s are attending the official dinner to be held 
in the War Memorial Hall, this to be followed 
by an evening program. 

The) field events will be run on the Sunday at 
the picnic area of the Gundagai Showground and 
Racecourse. There will be the usual 7Mc/s 
Scramble, transmitter hunts and disposals sales, 
plus special events for the wives and children. 

The program arranged is attractive and Gunda¬ 
gai on the Murrumbidgee would be an excellent 
spot to spend the holiday weekend. 

Accommodation deposit is £1 and inquiries on 
this score should be directed to Don Fullerton, 
VK2DU, 50 Larmer St., Narrandera. Other 
inquiries to Dave Evans, VK2DE, c/o Ambu¬ 
lance Station, Gundagai or via the 7 or 3.5 Mc/s 
jbands. 

Don W4RNT, well-known Virginian DXer, dis¬ 
cussed over the VOA amateur broadcasts the es¬ 
sentials for a successful Hamfest/convention, as 
they are conducted in the U.S. The first point 
he made was the problem of finding “people that 
work” and that is certainly not peculiar to that 
country. 

The second feature is the requirement of good 
;esslons covering the various phases of amateur 
ictivity VHF, DX, etc., and the desirability of 
>btaining good speakers to cover such subjects. 
>ther points covered included good accommodation 
tnd convention site, plus facilities that permit 
xchanges and discussions between the amateurs 
Reading. 

Ham conventions form a traditional activity of 
i he amateur service. They vary in form in the 
lany countries; the main emphasis in the U.S. 
i on organised lecture sessions while, here in 
Australia, support for field events is the main 
.•ature. 


COASTAL FLOOD 

'XURING the floods on the north coast in mid- 
^ July, amateurs were on the alert to check 
hether any assistance in the communications field 
ould be required. A number of stations located in 
e affected area reported into VK2AWI in Syd- 
y. Fortunately the position did not deteriorate 
the flooded zone to the point where emergency 
mmunication was required. 


W.I.A. IN N.S.W. 

'"TESTS have been proceeding to check the possi- 
1 bilities of the use of the Wireless Institute 
Centre, Crow’s Nest, as an alternate site to 
the Dural Centre for the transmitting of the 
official WIA Broadcasts, N.S.W. Division. The 
experiments will finally cover simultaneous trans¬ 
missions from both centres and reports will be 
solicited from amateurs all over the State. 

With over 100 persons in attendance, the July 
meeting of the N.S.W. Division of the WIA 
heard Keith Jeffcoat, VK2BK, lecture on the re¬ 
ception of SSB signals. Keith described the 
SSB signal and how best to capture it, covering 
the features necessary for ensuring the effective 
reception of the mode. He provided a demon¬ 
stration using two different receivers and the 
lecture was a very popular one. 

A long portion of the meeting after the lecture 
was taken up discussing the future of the VK2WI 
property at Dural; this ran into the small hours 
of Saturday. 

Opinions were varied and, finally, an amend¬ 
ment was moved by Rod Pike, VK2ACU, to the 
effect that a referendum among all members be 
held within three months to determine whether 
the VK2WI Dural site be retained for further 
divisional use. This was ultimately carried. 

The resignation from the position of divisional 
president of Vol Molesworth, VK2VO, is noted 
with regret. Vol in recent years has worked hard 
in the interests of the institute and amateurs 
generally, especially in the disposals field. 

The holding of such a position is no sinecure 
and to carry out the duties effectively takes much 
time and effort. 

Lectures for July presented to sections, etc. ,of 


the N.S.W. Division included a discourse by Les 
Jenkins, VK2ZBJ, on transistorised and other con¬ 
verters for 144mc/s; this to the VHF and TV 
section. Cec Bardwell, VK2IR, lectured to the 
S.W.L. section on communication receivers, a 
subject of considerable interest to them. Syd 
Molen, VK2SG, journeyed to Newcastle and pro¬ 
vided a lecture on transistorised converters to 
the Hunter Branch. Syd’s tape on the same sub¬ 
ject has been played at various section and club 
meetings through the State. 

Quite a number of High school pupils have 
already successfully completed the examination for 
the Elementary Radio Certificate as awarded 
under the Youth Radio Club program conducted 
by the N.S.W. Division of the WIA. The fol¬ 
lowing passed with honours grade: George 
Bzrotowski, Ian Raine, Roger Davis and Bryan 
Butler, all of Lyneham High School. Credit grade: 
William Tweedie, Lyneham High School; David 
Davies, Canberra Grammar; Andrew Davis, Ray 
McDonnell, James Moore, Lyneham High School. 

New councillor for the N.S.W. Division is 
Bill Shakespeare, VK2AGF, who takes over from 
Alan Nutt, VK2DN, who returns to New Guinea. 
Bill will have plenty of work to do and is a 
welcome addition to the council. Quite a number 
of amateurs offered their services in the capacity 
of councillor, a change from the usual difficulty 
in obtaining candidates. Another appointment is 
that of Noel Miller, VK2AQH, to the position 
of monitoring officer. His main task will be to 
form and control an organisation whose job'It will 
be to keep check on the many interlopers who 
plague the exclusive allocations granted to the 
amateur service. This is a job of major impor¬ 
tance if any serious effort is to be made to clear 
the varied signals that do appear and clutter 
the bands. Every support should be given to list, 
the stations concerned, so their Governments can 
be approached, with a view to having them shifted 
to otner frequencies. 

The address of the N.S.W. Division of the WIA 
is now simply Wireless Institute Centre, Crow’s 
Nest, N.S.W., as approved by the postal authori¬ 
ties. 

ACTIVITY ON 1.6MC 

ITH the new allocation, 1.6mc/s, available on 
July 1, quite a number of Australian ama¬ 
teurs were soon to be heard on the band. A 


W 
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NUCLEAR TEST 

MATEURS on both sides of the Pacific were 
requested to observe the effects on propaga- 
>n of signals between 3 and 30 Mc/s after the 
ing of the “April Weather” nuclear devices 
ar Johnston Island. Reports in the U.S. were 
be forwarded to the Field Engineering and 
onitoring Bureau of the F.C.C. while, here, they 
re collected by the W.I.A. for presentation to 
i Ionospheric Prediction Service. The main 
iction to the first firing was that signals from 
i U.S. dropped out for a period of 10 minutes 
so after the blast. A number of other effects 
re observed but whether they are related to 
; experiments would be a decision for the 
perts. 
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BRIGHT STAR CRYSTALS 


S© & 



FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 P-c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAN© 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 121 per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand —Messrs. Carrel & Carrel, Box 2102, Auckland 
.Mossrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

894 Hay St., PERTH. 5-6 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs A E Harrold Ptv Ltd Me$$rs * United Radio Distribu- 56 Collins St., HOBART and 
123-12*5 Charlotte St tors pt Y- Ltd *. 29 St. John St., LAUNCESTON 

BRISBANE ' 175 Phillip St., SYDNEY. Tasmania. 

“Contractors to Federal and State Government Departments." 

BRIGHT STAB. RADIO 

46 Eostgote St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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SPECIALS SPECIALS 

Dial Light Globes, Madaza, 9/ box of 10 

40 mA. Dial Globes.1/ each 

Carbon Throat Mikes (Y10A/55550) 7/6 
Magnetic Relay Switch, 20a, 24v, .. 10/ 
Egg Insulators, If x 1" .. .. 9d each 

300 ohm TV Ribbon.1/ yard 

Three-Core Domestic Cable .. 2/3 yard 
Hook-up Wire, 10/010, red, black and 
green . . . . 4d yard, 30/ 100yd roll 
Earphone Inserts, actuating diaphram 
type, ideal as small speaker .. .. 7/6 
Pye double bulkhead mounting Chassis 

Co-ax Connectors.2/6 

Pye Co-ax Connectors.4/ pair 

English Co-ax Connectors, plug and soc¬ 
ket, suit 3/8” cable, 4/ pair. Right 
angles, 4/ each. 

Crystal Sockets, DC 11.2/6 

Crystal Sockets, FT243 and miniature, 2/9 
Jack Boxes, SCR522 type, containing 10K 
pot and knob. Size 3| x H x 2 .. 3/6 
AR8 Cables, 10ft long, 8-pin plugs 

attached. 10/ 

Low Impedance Headphones, 12/6 pr. 
SCR522 28v Genemotor power supply, 
20/. 5/ packing fee. 

English Filter Chokes, 40 mA., 100 ohm 

resistance.3/6 each 

Carbon Microphones.12/6 each 

Vibrators, Oak/M.S.P. 6v, synchonous 

7-pin AV5211R.£1 each 

Octal Plug and Socket, American Am- 
penol, in metal screw case .. .. 8/6 se( 
“Scope” Soldering Iron, to clear .. 45/; 
complete with transformer .. £4/10/ 


VALVE SOCKETS 

Ceramic 4-pin Valve Sockets .. 2/ each 
Ceramic 5-pin (807) Valve Sockets, 2/ ea. 
Ceramic 6-pin Valve Sockets .. 2/ each 
Ceramic 7-pin Valve Sockets .. 2/ each 
7-pin Miniature Valve Sockets and Shields. 

New .15 for £1 

9-pin Valve Sockets, McMurdo . . 9d ea. 

Octal Valve Sockets. 1/6 each 

Ceramic Acorn Valve Sockets (955), 3/6 


TRANSISTOR 
INTER-COM. UNITS 

Imported, 9v. Battery operated, suit 
Homes, Shops, Offices, etc. 
Three-Station Interphone, Model IP-3R. 
Circuit: 3 Transistor audio freq. amp. 
Speaker: 3£” perm. (v.c. 8 ohms). 

Price £16/7/6. 

Seven-Station Interphone, Model ITK-7. 
Circuit: 3 Transistors and 1 Thermistor. 
Speaker: 31” perm. (v.o. 8 ohms). 

Price £32/10/. 


CO-AXIAL CABLE 

100 ohm co-ax. cable, 3/8” diam., 2/ yd. 
98 ohm co-ax. cable, 3/8” diam., in 100 
yard rolls* £5, or 1/3 yard. 

Twinex co-ax. cable, 75 ohm .. .. 2/ yd. 
72 ohm, 3/16” diam., 2/ yd., or 100 yard 
roll £8/15/. 

50 ohm co-ax. cable, 3/8” diam., 2/ yd. 
or in 100 yard rolls £8/15/. 


SCR522 TRANSCEIVERS 
Modified Units, complete with 
832s. Few only left at .. .. £7/10/ 
Receivers only, incomplete, but 
ideal for wrecking. To clear .. .. 19/6 


LSGII SIGNAL GENERATOR 

120 KC.-390 Me. 

Freq. range (six bands): 120 Kc to 130 Me. on 
fundamentals; 120 to 390 Me. on harmonics. 
Mod. freq. 400 and 1,000 c.p.s. Tubes: 12BH7 
6AR5. Rectifier: Half wave selenium. Pro¬ 
vision for crystal oscillator (xtal not supplied), 
1 to 15 Me. 100, 117 or 230v. A.C. input, 
50/60 c.p.s Size: 7 Vx x 10 Ya x 4«/2in. Weight: 
61bs. 

Price: LSGII—£16/17/6 inc. tax. 


NEW VALVES 


1A3 

2/6 10 a £1 

6Y6GT 

16/ 


1A5 

£/ 

5a £1 

6X5 

15/ 


1A7GT 7/6 

3a £1 

6Y6 

5/ 

5a £1 

1C7 

3/ 

7 a £1 

6Z7 

7/6 

3a £1 

1D5GT 5/ 

5a £1 

7A4 

5/ 

5a £1 

1D8 

7/6 

3 a £1 

7A8 

2/ : 

11 a £1 

1F5 

7/6 

3a £1 

7C5 

5/ 

5a £1 

1H4 

5/ 

5 a £1 

7C7 

if : 

12 a £1 

1H5 

5/ 

5a £1 

7E6 

3/6 

7a £1 

1H6 

5/ 

5a £1 

7W7 

2/6 10 a £1 

1K4 

5/ 

5a £1 

12A6 

4/ 

6a £1 

1K5 

5/ 

5a £1 

12AT7 

7/6 


1K7 

5/ 

5 a £1 

12SA7GT 10/ 

1L4 

5/ 

5a £1 

12AH7 

5/ 

5 a £1 

1L5 

10/ 


12C8 

5/ 


1M5G 

5/ 

5 a £1 

12H6 

3/6 


1N5 

5/ 

5a £1 

12J5 

5/ 

5a £1 

1P5 

2/ : 

10 a £1 

12K8 

5/ 

5 a £1 

1Q5 

5/ 

5a £1 

12SK7 

5/ 

5a £1 

1S4 

7/6 

3a £1 

12SQ7 

5/ 


1S5 

10/ 


12SR7 

5/ 

5a £1 

1T4 

5/ 


14A7 

3/6 

7a £1 

2A5 

7/6 


117Z6 

5/ 

5a £1 

2A6 

7/6 


1625 

5/ 

5a £1 

2D21 

15/ 


1626 

5/ 

5a £1 

2X2 

5/ 

5a £1 

1629 

5/ 

5 a £1 

3A4 - 

10/ 


30 

1/3 


3AP1 

25/ 


35T 

30/ 


3BPI 

35/ 


45 

5/ 


3Q5 

5/ 

5a £1 

717A 

7/6 

3a £1 

3Q4 

10/ 


726A 

10/ 


5V4G 

15/ 


80 

10/ 


5Y3GT 13/9 


805 

45/ 


5Z3 

17/6 


807 

7/6 

3a £1 

6A3 

7/6 

3a £1 

808 

10/ 


6A6 

7/6 


809 

20/ 


6AG7 

12/6 


815 

15/ 


6AJ5 

7/6 

3a £1 

830B 

15/ 


6AK5 

20/ 


832A 

19/6 


6AM5 

(EL91) 10/ 

866A 

£1 


6AM6 

(EF91) 10/ 

954 

5/ 

5 a £1 

6B4 

10/ 


955 

5/ 

5 a £1 

6B7 

10/ 


956 

5/ 

5a £1 

6BE6 

12/6 


958A 

2/6 10 a £1 

6C4 

5/ 

5a £1 

2051 

5/ 


6C5 

5/ 

5 a £1 

9003 

7/6 

3a £1 

6C6 

5/ 

5a £1 

AV11 

2/11 

6C8 

10/ 


DL75 

2/6 10 a £1 

6D6 

5/ 

5a £1 

EA50 

2/ 

10 a £1 

6E5 

5/ 

5a £1 

EC91/6AQ4 

10/ 

6F5 

7/6 


EF36 

5/ 

5a £1 

6F6 

12/6 


EF39 

5/ 

5a £1 

6F7 

10/ 


EF70 

5/ 

5 a £1 

6F8 

5/ 


EF72 

5/ 

5a £1 

6G6 

7/6 

3a £1 

EF73 

5/ 

5 a £1 

6H6 Glass 2/6 

EL41 

10/ 


6J6 

10/ 


EY91 

5/ 


6J8 

20/ 


OB2 

30/ 


6K7 

5/ 

5 a £1 

QQV06/40 

97/6 

6K8G 

20/ 


EF50 

3/6 


6K8GT 12/6 

RL18 

7/6 

3a £1 

6L7 

5/ 

5a £1 

UL41 

7/6 

3a £1 

6R7 

7/6 

3a £1 

VR53 

5/ 

5a £1 

6SA7 

7/6 


VR101 

5/ 

5 a £1 

6SC7 

7/6 


VR102 

5/ 

5a £1 

6SF7 

7/6 

3a £1 

VR103 

5/ 

5a £1 

6SF5 

7/6 

3a £1 

YR136 

If 

12 a £1 

6SH7 

4/ 

5a £1 

YR150 
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6SJ7 

12/6 


VT52 

5/ 


6SK7GT 12/6 

VT127 

4/11 5 a £1 

6SL7GT 12/6 

VT501 

7/6 

3a £1 

6SQ7 

12/6 


Y65 

5/ 


6SS7 

7/6 

3a £1 

KTW61 15/ 

6T7 

7/6 

3 a £1 

ECH33 17/6 

6V4 

11/4 


EB41 

12/6 


AMERICAN POTENTIOMETERS 
American Bradley, 2” long, £” shaft, 
1” diam. Available in following sizes: 
20,000, 25,000, 30,000, 50,000, 

100,000, 250,000 ohms, 1 megohm. 

Price 2/6 each. 

50 ohm 25w. wire wound (D129) .. 5/ 


1N21 SILICON DIODES 

U.h.f. mixer, design freq. 3,060 Me. 
7/6 each, or 3 for £L 


JAPANESE METERS 
0-1 mA. square, H” hole, MR-2P, 35/ 

OA79 and OA81 DIODES 
Well known make. Brand new. 

To Clear — 2/6 each 


COMMAND TRANSMITTERS 

3-4 Me. range.£7 

7-9 Me. range. . • £6 


BATTERY CHARGERS 

Dual 6 volt at 6 amp, 12 volt at 6 amp, with 
inbuilt meter, hammertone case. 

NEW. TO CLEAR, £11/5/-. 
Delivery to railhead, 5/-. F.O.R. 


BRAND NEW RECORDING TAPE 
Well-known make, in cartons on 52-inch 
spools. 

Standard 850ft Plastic backing . . . . £1 
Standard 850ft P.V.C. backing .. .. 22/6 
Long Play 1,275ft Polyester backing, 30/ 
DISCOUNT FOR QUANTITY 


“ELCON” TAPE RECORDERS 

Model TR-7, Brand New, In Carton. 

3 speed: 1% — 3 3 A — IVx i.p.s. 

Takes 3-lnch to 7-inch spools. 

Freq.: 50 — 1200 cps within 6db. 

Power Output: 2 watts. 

Speaker: 5 x 4-inch. 

Valves: 12AX7, 6BM8, 6AQ5, 6X4 and EM84. 
Rewind 1800ft spool in 50 secs. 

Weight: 241bs. 

£51 inc. tax, 

including microphone and 2 rolls of tape. 
Leatherette Carrying Case £6 extra. 
Telephone Handmagneto, 60 volt A.C. 

New .. .. .12/6 

Telephone Bells to suit above. New .. 7/6 

Telephone Handsets. New. 19/6 


CRYSTAL MICROPHONES 

Model BM3 Response 100 to 8000 c.p.s., 
fitted with 6ft cable and plug with 

on/off switch.57/6 

Stand to suit .extra 15/- 

Modcl LM4 small lapel clip, Response 

100 to 6000 c.p.s. .17/6 

Model M-30, lapel type (small).17/6 

Model M-34, in bakelite case, suit tape 

recorder. .. .. 21/- 

Model M-33, pencil type, with stand .. 45/- 

Model M-40, hand type, small.22/6 

Phone Plugs on 2ft cord. 2/6 

Crystals, new, 1600 k/c DCll, holder .. 50/- 
Carbon Mike Inserts, new, in carton .. 5/- 


MULTIMETER MODEL 200H 

20,000 ohms per v. d.c. 10,000 ohms per v. a.c. 

Specifications: 

D.C. volts: 0-5, 25, 50, 250, 500, 2,500. 

A.C. volts: 0-10. 50, 100, 500, 1,000. 

D.C. current: 0-50, uA.; 25, 250 mA. 
Resistance: 0-60K ohms; 0-6 meg. 

Capacity: 0.01-0.3 uF. (at a.c. 5v.); 0.0001-0.01 
uF. (at a.c. 250v.). 

Decibel: Minus 20 db. plus 22 db. 

Output range 0-10, 50, 100, 500, and 1,000. 
Battery used: UM3 1.5v. 1 piece. 

Dimensions: 3V4 x 4Vi x lVfein. 

Complete with Internal battery, testing leads 
and prods. 

Price £5/17/6 inc. tax. 

Spare Probes for 200H.5/- pair 

Spare Probes for PT34 .... 4/6 pair 


STEPDOWN TRANSFORMERS 

240 volt to 110 volt 500 watt £6 7 6 

240 volt to 110 volt 1000 watt . . £13 17 6 
In attractive metal (Hammertone) carrying case, 
with flex and plug. 

Delivery to Railhead, 5/-. F.O.R. 


FERROCART VACUUM TUBE 
VOLTMETER MODEL P.Y.33 

Ideal for amateurs and servicemen of radio and 
television and for all electronic work. Measure¬ 
ments can be made of A.C. and D.C. voltages, 
0-1.5, 5, 15, 50, 150, 500, 1500. Decibels minus 
10 to plus 65 in 7 ranges. Zero Centre D.C. 
voltage indicator. 

Ohms from 0 to 100 megohms in 7 ranges. 
RF measurements by use of RF 22 probe. 
Voltages can be measured at frequencies up to 
60 Mc/s. 

High Voltage Measurement. By use of HV 20 
probe voltages up to 30,000 can be measured 
in 7 ranges. 

Dimensions 4Va x 7 inches, weight 3V^lb. 

£20 inc. tax. Probes extra 


HAM 


RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 


Phone 86-6465 


Money Orders and Postal Notes payable North Hawthorn P.O. 
Established 1947 5/ ' Packin « Charffe. 
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number of them have contacted all States with 
the exception of VK8 plus New Zealand. The 
VK6s have appeared at quite good strength. The 
band should provide some excellent contacts during 
the winter months until the static season arrives. 
Some countries such as the U.K. can work all 
the year round using this band, as their static 
problem in the summer is not as acute as ours. 

1.6mc/s this year has provided some excellent 
DX contacts for overseas stations and quite a 
number of “firsts" between various countries were 
made. Among them was a QSO between ZL3RB 
and HCIAGI ,the first QSO between N.Z. and 
South America recorded. Others included Hawaii 
to South America, KH6IJ to HCIAGI. VP8GQ 
in the South Orkneys provided real DX interest 
when he worked into the U.S.A. and Canada. 
Further outstanding contacts on 1.6mc/S were made 
in March with EP2BK working VE1ZZ and 
G6BQ in contact with HCIAGI. ZC4PB in Cyprus 
has the following prefixes in the log: EP2, G, OK, 
VP9, VE and W. His antenna is a 200-foot wire 
20 feet above ground amid a maze of telephone 
and power lines. 

Static subsides in the northern hemisphere as 
it increases down this way, so the possibilities of 
transequatorial working around the equinox should 
not be forgotten. Undoubtedly the VKs will be 
among the DX as antennas and the band improve. 


WOLLONGONG CLUB 

•"THE meeting to reform the Wollongong (N.S.W.) 
A Amateur Radio Club, which has been in recess 
for a number of years, was held at the Wollongong 
Technical College on August 6. If any amateurs 
or listeners in the area have not heard of the 
move, full details can be obtained by contacting 
Don Reynolds, VK2ZRK, or other amateurs in the 
district. 


GOLDEN ANNIVERSARY 

A DINNER that will make history in amateur 
radio will be held in New York City on 
October 12, 1962. It is the Golden Anniversary 
Banquet to honour those reallv old-timers who 
were licensed in 1912 and still hold amateur 
licences today. ARRL HQ is compiling the list 
of amateurs to be recognised and a token of 
esteem, in which these amateurs are held, will 
be presented or mailed to all eligible, even if 
they are unable to attend the banquet. 

Acceptable proof is a photocopy of the 1912 
amateur station or of the licence then issued; 
listing in the 1913 edition of the Government 
Coll Book will also suffice. 

In the U.K., tribute was paid to another old- 
timer whose name was a bvword in the history 
of amateur radio in the 1920s and 1930s. The 
late Gerald Marcuse, G2NM, was honoured in a 
ceremony conducted at Caterham, Surrey. A 
plaque was unveiled commemorating the British 
Empire broadcast conducted from that location in 
1927 by G2NM. 

These experimental broadcasts clearly showed 
the world-wide demand for a regular service from 
the U.K. and were the forerunner to the B.B.C.’s 
world shortwave service commenced shortly after¬ 
wards. The plaque was erected on the house 
from which G2NM ran the broadcast service and 
had learnt of the desire via his amateur radio 
contacts of British people overseas to hear regu¬ 
larly of the events in Great Britain. 

To further perpetuate the memory of Gerald 
Marcuse, at the annual reunion of the Radio 
Amateurs Old Timers’ Association for 1962, held 
in London, the details of the Gerald Marcuse 
Memorial Award were announced. The award 
shall be made annually in April (beginning in 1963) 
to the U.K. licensed radio amateur, under 21 vears 
if age, who shall have submitted to the RAOTA 
he most meritorious article describing a piece 
>f equipment he shall have constructed and used 
n his station, or covering a journey overseas when 
le met and visited other licensed amateurs. The 
ward will take the form of a presentation of 
ooks or book tokens and will be made at the 
nnual mceting/reunion of the RAOTA. The 
rticlc will be available for publication in the 
t.S.G.B. Bulletin. 

, CERTIFICATES 

r HE ARRL Trossman Top Honours Plaque spon¬ 
sored by the Editor of CO. W2DTJ, is present¬ 
'd to amateurs who are holders of the Certificate 
iunters’ Club (CHC) Top Honours Award. These 
nateurs are holders of over 200 certificates for 
nateur radio achievements and who have con¬ 
futed in this way to amateur service promotion 
id publicity through the years. 

The holder of such a plaque denotes his parti- 
pation in amateur radio in many fields, as many 
the 200 credits will not be for working five 
ations in Kalamazoo but for ARRL or other 
ciety appointments, emergency working or 
-mmunity service. 

Credits are given for such activity as code speed 
ladings, obtaining higher class licences, Old 
mers, Rag Chewers, FOC, A1 OP Club member- 
ip, etc. The CHC promotes widespread ama- 
lr activity in all phases of the service, by all 
>des, and all-band operation provides more cer- 
cates for credits. 

CHC membership is available to all amateurs 
o have accumulated 25 certificates. It is an 
ard for those who don’t specialise in one 
ase of amateur activity, whether it be HF or 
IF Phone or CW. You will know yoUr hobby 
i your fellow amateurs much better if you 
ead your activity. Twelve amateurs have now 
alified for the plaque. Jim Ringland, W8JIN, 
s the first and he made the grade In 1961. 
f Evans, K6BX, award specialist, is the con- 
ller of the CHC, besides many other awards. 

can be written to at Box 385, Bonita, Cali- 
nia, for further details or they can be gleaned 
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from his article, “The USA-CA Program,” appear¬ 
ing monthly in CQ. 

BOY SCOUTS 

IF you have not as yet been contacted by your 
1 local scoutmaster, perhaps a call to him will 
ensure that you are active in assisting the Boy 
Scout Movement during the 5th Jamboree-on-the- 
Air. More complete information can be obtained 
from the co-ordinators in your State. Various 
divisions of the WIA will be giving the event 
full support, as in previous years. 

The Jamboree will take place from 0000 GMT, 
Oct. 20, to 2400 GMT, Oct. 21, when Scouts in 
all parts of the world will contact one another 
by means of Amateur Radio. It was quite an 
experience to hear these youngsters exchanging 
views with iheir overseas comrades or chaff the 
Troop in the next town. 

Propagation conditions during the 1961 Jam¬ 
boree were extremely poor for intrastate working;, 
it is hoped they are improved for the 1962 event. 

The World Scout Bureau Headquarters in Ot¬ 
tawa, Canada, will be on the air using their call- 
sign VE3WSB and will operate around 3760, 3820, 
7250, 14200, 21200 and 28500 Kc/s. 

Send a report on the Jamboree operation to 
the local State co-ordinators, in return you will 
receive an attractive card from the Scout Bureau 
HQ for your assistance. 


SSB EXPONENT 

AN arrival in Australia in February was one of 
*** the world’s best-known SSB exponents, PAFM 
Arie Bles. Arie had been a SSB supporter for 
just on 12 years and his signal was well known 
to those users of the mode in the 300 odd coun¬ 
tries where amateurs reside. 

Some will remember Arie as PK4DA prior to 
his return to the Netherlands in 1952. He took 
the advice of his many VK, DX friends to the 
effect that suitable equipment was not cheap in 
this country and he arrived with everything except 
the earth clip for the house water service. 

The equipment included a full shte three- 
element beam for 14 Mc/s and another for 21 
Mc/s, together with suitable collapsing masts, plus 
1000 odd feet of co-axial cable. 

The station gear includes a KMW2 plus linear 
amp, QST for 20 years, Hammerlund RX, power 
supplies, a multitude of pieces that cover all 
types of test equipment, nuts, bolts, valves, in 
fact, everything that goes to make up a com¬ 
plete station. 

Power transformers must have been in short 
supply — all gear uses voltage multiplying cir¬ 
cuits and silicon diodes. 

Arie has settled in Springwood in the Blue 
Mountains, has erected the beams and is installing 
the gear awaiting a station licence. He suffered 
from the fact that there is no reciprocal licencing 
agreement between the Netherlands and Aus¬ 
tralia and had to sit for the normal A.O.C.P. 
examination. 

He will undoubtedly make an impression on 
the air around these parts, possibly before these 
notes are printed. 

He brought with him hundreds of crystals suit¬ 
able for SSB phasing units and has been forward¬ 
ing the SSB cause giving sets of crystals to all 
likely converts to that mode of transmission. When 
an amateur of some 30 years’ standing decides 
to support such a phase of amateur activity, he 
really is enthusiastic. 

MOON BOUNCE 


r\URING the ARRL’s June VHF/UHF contest 
a number of groups of amateurs were oper¬ 
ating endeavouring to establish a contact via a 
Moon-bounce on the 1296 Mc/s band. WIBU, 
W6HB, W6NLZ, W2CXY and KH6UK with their 
associated teams were all set up for a possible 
QSO via the Moon and an addition to their 
contest score. 

Prior to the contest, in May, Sam Harris, 
WIFZJ, QST VHF editor, set up another record 
in amateur circles when he heard signals for three 
days from KH6UK via the Moon. This was the 
first contact of its kind across the Continent and 
to Hawaii. The 1296 Mc/s signals were weak but 
Sam said that plenty of the 3.5 Mc/s DX worked 
did not provide as solid a signal. Schedules were 
being continued in the hope that KH6UK, would 
eventually dig WIFZJ (WIBU) signals out of the 
noise and establish two way working. 


14MC BAND USAGE 

/~YNE decision of the 1962 ARRL Board Meet- 
^ ing will have some affect on the operation 
of amateurs throughout the world. With U.S. 
amateurs comprising more than two-thirds of 
the world population Board rulings have often had 
repercussions that seriously effect the operation of 
amateurs in countries outside the U.S. The de¬ 
cision was to reverse the 1961 request to U.S. 
amateurs to refrain from operating in the 14335- 
14350 Kc/s segment of the 14 Mc/s band to leave 
a clear space for the operation of overseas SSB 
stations. The 1961 plan was not well received 
by many amateurs and, in fact, had proved in¬ 
operable. However, a special planning committee 
has been appointed to study the current usage 
of the 14 Mc/s band. Other decisions of interest 
included the publishing of a 10-year index for 
QST and a new VHF Handbook. The majority 
of the matters debated were domestic and cover¬ 
ing ARRL administration. 

The Board expressed thanks to the Project 
OSCAR Association for its achievements in 
Amateur Radio Space Communication. A pre¬ 
vious decision of the ARRL’s Executive Commit¬ 
tee had covered the financing of the Association’s 
mailing program. 
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TUDOR RADIO 

L. E. Chapman 

418-420 KIH6 ST, NEWTOWN 

(Established 1940) 

Phone LAI Oil 

Speakers every size .. . . £1/5/0 to 

Portable Radio Cabinets. 
New. Ideal for ext. 
speakers . 

£3/0/0 

£1/0/0 

Philips TV Tuner. 

£7/10/0 

Transistor Speaker Trans¬ 
formers . 

10/0 

12-inch M.S.P. Speakers, 
12 P.S. 

£3/0/0 

Picture Tubes, new 17-inch, 
90 deg. 

£15/0/0 

21-inch, 110 deg. 

£17/10/0 

Record Changers, Monarch, 
superseded. New 4-speed 

£10/0/0 

600 ohm Speaker Trans¬ 
formers, each. 

10/0 

2-gang and 3-gang Con¬ 
densers . 

10/0 

Speakers, 10x2, also 5x7 

£1/5/0 

TV Safety Glass, all sizes 

£1/15/0 

Transformers, 40 mil. .. 

£1/0/0 

Garrard plug-in Stereo 
Heads. 

£2/0/0 

TV Masks. 23-inch, 21- 
inch or 17in . 

15/0 

TV IF Strips, asembled 

£3/0/0 

TV Power Transformers 

£5/0/0 

Transistor Printed Circuit 

Boards 6 and 8 with 

Transistors, Speaker and 

Gang completely wired £8 and £10 

90 deg. P.T. Sockets .. 

1/0 

Valves 6UB8, 3V4. 6R3, 
6EJ7, 1T4. 6U8. 6BL8 

10/0 

Gramophone Motors and 
Pickups,4-speed. New .. 

£6/17/6 

TV Stromberg Carlson 21- 
inch. new. Complete and 
working. No cabinet . . 

£59/10/0 

50,000 switch pots .. 

5/0 

2 meg lin pots. 

4/0 

15K pots. 

4/0 

50M pots 

1 meg switch pots ., 

7/6 

15 ohm, 8-inch speaker .. 

£1/15/0 

Philips 110 deg. yokes .. 

£2/10/0 

TV vertical indoor aerial 

£2/17/6 

TV cabinets, new, all sizes 
to clear . 

£2/10/0 

TV Chassis valves and 
speaker PT tube replaced 
6 months ago. Complete 
ready to use. 

£45/0/0 

TRANSISTOR 8 Radios 
complete. No cabinets. 
Well-known make. Cost 


44gns. Sell new including 
battery. 

£15/10/0 

Combination TV Radio 
Cabinet. New. 

£7/10/0 

Rola 8MX Twin Cone 
Speakers. Each .. .. 

£3/0/0 
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GENERAL ACCESSORIES PTY LTD. 

announce their appointment as QUEENSLAND Distributors of:— 

RGA RED SEAL MAGNETIC RECORDING TAPE 

“The Most Trusted Name in Sound” 

This is another quality product of the Radio Corporation of America. 
Red Seal tape is now used for all original RCA High-Fidelity recordings, 
from which the world-famous RCA phonograph records are manufactured. 

“GEHACS” ARE STOCKISTS OF:— 

"ANODEON" DIODES AND TRANSISTORS. 

"ROLA" SPEAKERS AND TRANSFORMERS. 

"PHILIPS" VALVES AND POLYESTER CONDENSERS. 

"IRC" RESISTORS • "FERROCART" VIBRATORS 

"MET ROSOUND" STYLI • "CAMEALEC" CABLES 

\jV T.V., TRANSISTOR AND CAR RADIO SERVICE MANUALS. 
"EVEREADY" BATTERIES • "TMK" MULTIMETERS 

... IN SHORT. BYBRYTHING FOR THB RADIO AND T.V. SBRVICBMAN. 


50-54 LITTLE EDWARD ST. INGHAM ROAD 

BRISBANE call, writb or phonb. TOWNSVILLE 

PHONE 2-3093 PHONE 6061 

FOR SERVICE:—TELEGRAM "GENACS" BRISBANE or TOWNSVILLE 



UNIVERSAL SOUND 


Mode! 601 is a dynamic unidirectional 
(cardioid) microphone for studios, music 
and public address, strongly built and fa¬ 
mous for quality. 


DYNAMIC CARDIOID MICROPHONE 
Mod. 601 

Free of amplitude, phase and harmo¬ 
nic distortions. High and low impedance. 
It offers an additional discrimination factor 
with a difference of 18 db. from front 
to back. 


Output: - 54 db (1 Volt p/microbar) 

Response: 50 - 12000 cps Unidirectional 
Impedance: 25.000 ohms easily stepped down to 250 ohms 


High or low impedance selection 

Dimensions overall: 60x60x155 mm. (2*/g # x 2 6 V 8 ") 

Low frequency change switch for use when speaking. 

Marketed by 


On-off switch on handle 
Detachable connector 

Refail Price £25/14/. 

Plus Sales Tax £2/9/- 



ZEPHYR PRODUCTS PTY. LTD. 

112 


58 HIGH STREET, GLEN IRIS, S.E.6, VIC 
Phones: BL 1300, BL 4556 
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BUILDING PROJECTS 

•TWO building funds are currently being con- 
* ducted by National Amateur Radio Societies 
to provide centres for the amateur service. The 
first is by the Radio Society of Great Britain 
and the second by the American Radio Relay 
League; both are being well supported by mem¬ 
bers. The centres will be the headquarters of 
both organisations and will provide space for 
permanent staff members and records and for 
the phases of activity associated with such quarters. 

The RSGB considers at least £20,000 would 
be required to provide the facilities mentioned. 
The society at present rents its accommodation 
at New Ruskin House, London, but is considering 
that the money paid out could be well directed 
towards at least paying the interest on a loan. 
Over 15 years this might be liquidated from 
bonds held that would mature during the period. 
It would leave the society at the end of that 
time with a H.Q. freehold property in place 
of the investments held today. 

The initial success of the project depends on 
the support afforded the fund financially. Gifts 
amounting to approximately £1,500 have been 
received. Unfortunately for the society, there have 
been no disposal sales as we know them here 
In VK. 

The aim of the ARRL is to raise by donations 
some S250.000 for their building fund, which 
will provide extensive office, technical and station 
premises. After two weeks’ contributions, the 
fund had passed the 510,000 mark. Certificates 
are being issued to all donors. Actually the ARRL 
board accepted the lowest tender for the building 
at their last meeting. The construction is to be 
financed from funds while the donations are being 
received. The league is also currently conducting 
a membership drive, “every member to get a 
member,” with a special ARRL booster lapel 
badge for members who assist the drive. 


EX-G CLUB 


is ] 
Che 


THE Ex-G Radio Club has for its objects the 
* promotion and welfare and mutual interests 
of amateur radio to establish contact with British- 
born people abroad. It also aims to maintain 
and promote these contacts and to cherish and 
perpetuate the love and respect its members hold 
for Great Britain and all it stands for. 

To be eligible for membership, a person must 
have been born within the British Isles and cur¬ 
rently be domiciled abroad. 

An applicant must be resident abroad for at 
last six months in each year; present member¬ 
ship stands at approximately 75. For ex-Gs, 
further details of the club are available from the 
hon. secretary, M. F. Thompson, W8YHO, 1368 
Roslyn Avenue, Akron 20, Ohio. A news bulletin 
published regularly, its editor being R. H. 
icrrie, W3HQA. 

CAR PLATES 

|JEW YORK is the latest State in the U.S. to 
fall into line with the general policy of issu¬ 
ing special motor number plates for cars used by 
radio amateurs. Only a few State licensing authori- 
:ies do not now provide such facilities. A bill 
vas being prepared for presentation to the State 
-louse, but this was vetoed by Governor Rocke- 
ellcr. He directed the authorities immediately to 
>rocecd with arrangements for granting appre¬ 
ciate number plates to radio amateurs. By 
)ctober, amateurs of New Yotfc State should have 
ieir call si8ns front and rear of their cars. 

"HAM PARADISE" 

THE Ham Paradise” is the description applied 
* to a camp operated by the Y.M.C.A. and 
cated in North Carolina. The camp provides a 
/o-week course to relax and study for the U.S. 
eneral Class Licence and is available to both 
xes. 

The staff consists of licensed radio amateurs 
d 60 campers can be accommodated. The only 
quirement for interested students is a Novice 
Technical Class Licence and, besides the normal 
otting for the ticket, there are the usual camp 
:ilities, swimming, horseriding, etc., to fill in 
y spare time. $150 is the charge for the course 
1 camp expenses. It certainly sounds like a 
asant spot to study for a licence and, at the 
npletion of the study period, examinations for 
; ticket arc held in the camp itself. 


DX RULES 

3 Magazine have changed the rules of their 
DX contest, now allowing two points per 
tact for serial number exchange with stations 
the same continent. The old score was one 
nt per contact and it is considered that the 
nge will mean a more equitable distribution 
points. Joe 7G1A was the all-band single 
rator winner for the 1961 event, he accumu- 
d a total of 1,178,000 points. Another well- 
wn DX operator, CX2CO, ran into second 

c. 

/3MSK ran up just on 1,500,000 points in 
multi-operator section. A U.S.S.R. operator, 
>DN, incidentally, was the 14 mc/s winner 
250,000 points. Despite the falling off in 
iitions, the 1961 event was better supported 
previously, with 1,145 logs returned. This 
esented an increase of 15 per cent as reviewed 
Frank, W1WY, chairman of the CQ Contest 
mittee. 

aimed scores for the ARRL’s 1962 DX Contest 
quite high, with HC1AGI with 2,963 CW 
acts for 827,000 points and W4FGC with 
K)0 points. 


I.G.Y. TEAM STILL ON THE JOB 


Following the success of fhe international Geophysical Year, the 
team responsible for its organisation is planning a number of follow¬ 
up investigations, many of which will call for the same intensive world¬ 
wide planning as was necessary for the original I.G.Y. Subjects to be 
studied will range from sunspot activity to oceanography. 


I T’S a consoling thought that, what¬ 
ever trouble and unrest the next 
few years may hold, in 1964 to 1965 
at least one place is likely to be quiet 
—the sun. “The International Year 
of the Quiet Sun” was one of the 
largest plans for international scien¬ 
tific co-operation discussed by the 
scientists of more than 50 nations at 
the ninth general assembly of the 
International Council of Scientific 
Unions (the I.C.S.U.) held recently in 
London. 

Speaking about the plan in the 
“Commentary” broadcast daily in the 
B.B.C. General Overseas Service, 
science correspondent Nicholas Lloyd 
pointed out that the I.C.S.U. was the 
parent body that organised that re¬ 
markable bit of global teamwork, the 
International Geophysical Year. While 
the vast store of information gathered 
might take 100 years to analyse in 
full, some practical implications were 
already emerging. For example, 
measurements taken during the 
I.G.Y. suggested that world reserves 
of oil might be twice as great as was 
formerly believed. 

One of the subjects studied then. 


and to be studied again, is sunspot 
activity. During the 555 days of that 
“year” thousands of observations had 
been made when the super-hot sur¬ 
face of the sun was particularly tur¬ 
bulent and patchy with sunspots. 

“Now,” said Lloyd, “the scientists 
want to make corresponding measure¬ 
ments when the sun is least disturbed. 
This, they forecast, will happen in 
1964-65. All this is important, be¬ 
cause what happens on the sun pro¬ 
foundly affects our own upper atmo¬ 
sphere. It can also interfere with 
radio communications.” The precise 
period selected is from April, 1964, 
to December, 1965. 

The work of the I.C.S.U. seldom 
got much publicity, Lloyd said, but 
in the long run it was extremely im¬ 
portant to everyone. The council was 
made up of representatives of the 
scientific academies of 51 nations, in¬ 
cluding Russia, the United States and 
Britain, and included the international 
representatives of 14 different scien¬ 
tific disciplines, ranging from astro¬ 
nomy to mathematics and geology. It 
was strictly non-political. 



• 48 Elizabeth St.. City 

• 269 Lonsdale St.. City 

• 356 Lonsdale St., City 

• 147 Nicholson St.. Footscray 

• 47 Puckle St., Moonee Ponds 

• 421 Centre Rd.. Bentleigh 


FREE 

TAPE RECORDER 
CATALOGUE 

24 pages of information, illustrations and prices. No 
obligation. Write, phone (MF8311), or call 
personally at any store for your free copy. 

VICTORIA'S LEADING TAPE RECORDER PEOPLE 
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Containing four transistors, these tape 
recorders with three inch spool of tape 
supplied are excellent for student’s 
studies, language tuition, etc. 

<£16/19/6, (Pack and Post 10/). 


GAS MASKS 

Brand new, suitable for fumigation 
areas. 7/6. (Pack and Post 3/6). 


ILLUMINATED 
700X 

MICROSCOPE 

Supplies you with 
eight different magni¬ 
fications up to 700X. 
Complete with 230-3 
volt transformer, lead 
and plug. £5/19/6. 
(Pack, and Post. 8/6.) 


VARIABLE 

CONDENSOR 

Capacity, 432 P.F. 
12/6. (Pack and 
Post 1/6). 


TV ANTENNAS 

Indoor antennas, suitable for v 
city or country areas. Fully ad|us 
to any position. Rabbit ear type 
telescope aerial. 25/. 

(Pack and Post 3/6), 
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TUBULAR SPEAKERS SUiiimilllliluiiiiliiiliililllliiiimiiiiimiiiiiiiiiiiiiiimilK BATTERY CHARGERS 
FOR 


TRANSISTOR SETS = 


WALTHAM 


2 Brand new 6 and 12 volt battery charg- 
2 ers complete with leads and clip and 
—• built in ampmetcr. Charges at 3 amps. 
= £8/15/- (5/ Delivery to Rail). 


Lay this speaker in the rear window 
of your car and plug into transistor. 
Improves reception 10 times. 50/-. 
(Pack and Post 5/). 


! TRADING CO. I 


JEWELLER'S 

EYEGLASS 


229 ELIZABETH ST., 
MELBOURNE 

96 OXFORD ST., SYDNEY 


Suitable for trades¬ 
men and hobbyists. 
Supplies 15 magni¬ 
fications. 15/. 

(Pack and Post 1/6) 


A 


aeyL- 


WHIP 


AERIALS 


243 RUNDLE ST., 
ADELAIDE 


12ft long. 3 sec¬ 
tion, copper coat¬ 
ed spring tubular 
tapered steel 
aerials. 22/6 ea. 
(5/ Delivery to 
Rail). 


MORSE KEY AND 
BUZZER 


155 WICKHAM ST., 
FORTITUDE VALLEY, 
BRISBANE 


230-VOLT 

HOBBY 

MOTOR 


Makes excellent practice set. Bakelite 
morse key with high buzzer. 10/. 
(Pack and Post 2/6). 


TRANSISTOR 
TAPE RECORDERS 
HURRY! SMALL 
STOCKS ONLY 


BINOCULARS 


8 

7 

8 

10 

16 

20 


30 

50 

40 

50 

50 

50 


£8/19/6 

£14/17/6 

£14/17/6 

£14/17/6 

£14/17/6 

£17/19/6 


(Pack and post. 8/6) 


Works direct from 
230 volt power 
supply. We believe 
this to be the only 
motor of this kind 
on the market. 39/6 
(Pack and Post 1/6) 


CAR COMPASS 


At last! An c 
damped car cor 
pass at a reasonal- 
price. 25/.- (Pa 
and Post 3/6). 


HEADBAND 

SPOTLIGHT 

Straps to your forehead so as to leave 
both hands free for shooting, cave 
exploration, etc. Complete with 5 bat¬ 
teries on a belt case. 45/-. (Pack and 
Post 4/6). 


MINIATURE MOTORS 

Suitable for the 
operation of your 
model cars, boats, 
trains, etc. Work 
from 1 Vi volt bat¬ 
teries. 

Model No. 45 8/6 
Model No. 55 10/6 
(Pack and Post 1/6) 


SANWA SP5 
MULTIMETERS 

Suitable for locating those elec¬ 
trical faults in household appli¬ 
ances, garage equipment, etc. 
2,000 ohms per volt sensitivity. 
Reads 0 to 1,000 volts AC/DC 
micro amp and plus and minus 
20db. £5/19/6. (Pack, and Post, 


AUTO TEMP. GAUGE 

With 80 inch capillary lead to 
fit most cars and boats. Fah¬ 
renheit scale reads to 220 de¬ 
grees. 45/ (Pack, and Post. 
3/6). 


STOP AND TAIL 
LIGHT 

Available in 6 or 12 volt. At¬ 
tractive chrome and black tail 
light is suitable for car, boat, 
caravan or trailer. 14/6 (Pack, 
and Post. 3/6). 


DIODE 

CRYSTAL SET 

Complete with crystal ear phone 
and aerial. 39/6. Pack, and 
Post. 2/6. 


PANEL METERS 

0 to 1 Amp AC-DC, 55/; 0 to 5 
Amp AC/DC, 55/; 0 to 50 Amp 
AC/DC, 55/; 0 to 20 Amp 

AC/DC, 55/; 0 to 15 Volt DC, 
55/; 0 to 50 Volt AC/DC, 55/-; 
0 to 250 Volt AC/ DC, 70/; 
0 to 300 Volt AC, 70/. (Pack, 
and Post. 2/6.) 


WATERPROOF 

TORCHES 


These torches arc fully rubber en¬ 
cased and suitable for use underwater. 
Complete with wrist strap and batter¬ 
ies. 21/-. (Pack and Post 2/6). 


PLESSEY PUMPS 


Develops501b pressure per square inch. 
Use for oil furnaces, caravan water 
pump, etc. £4/15/-. 

(5/ Delivery to Rail). 



























































SPECIAL OFFER! 

WALKIE-TALKIE 
SET 


No. 38 

NOW SELLING 
FOR JUST 

A 
PAIR 


Hurry! This offer cannot last. Complete with 
headphones, microphones and aerial. £9/19/6 
PAIR (5/- Delivery to Rail). 


VALVES — VALVES — VALVES 


1 A3 .. . 

... 7/6 

3B7 . . . 

. .. 5/- 

6AK6 . . . 

. .. 12/6 

1A4 .. . 

. . . 7/6 

3D6 . . . 

5/- 

6F8 .. . 

. .. 12/6 

1A5 .. . 

. .. 7/6 

5V4 .. . 

. .. 12/6 

6G6 . . .. 

.. 5/11 

1A6 . . . . 

.. .. 7/6 

5T4 ... 

12/6 

6J5 . 

. .. 12/6 

1R4 . . 

.. .. 5/- 

5X4G .. 

.. .. 12/6 

6J6 ... 

. . .. 12/6 

1R5 .. . 

. .. 19/10 

6A4 • . .. 

.. .. 7/6 

6J8GA .. 

.. .. 15/- 

2A6 . . . 

. .. 7/6 

6A6 . . . 

. .. 10/6 

6L7 .. .. 

i .. 3/11 

2C26 .. 
2C34 .. 

. . .. 12/6 
. . .. 7/6 

6A7 . . .. 
6A8 .. .. 

.. .. 33/9 

.. 28/11 

6N7 . . . 

... 9/6 

3A5 .. . 

. . . 4/6 

6AC5 .. 

.. .. 10/6 

6Q76 . . . 

. .. 12/6 

807 .. .. 

.. .. 5/11 

6AK8 .. 

. . .. 15/- 

(Pack and 

Post 1/-). 


SPARK PLUG 
TESTERS 

Checks the existence and 
density of spark. Clips and 
carries inside the pocket like 
a fountain pen. 4/3. (Pack 
and Post 1/6.) _ 

DYNAMIC 

MICROPHONE 

Suitable Tape Records 
Ex Army. 

_NEW. 7/6._ 

GERMAN IAN 
DIODE 

For Crystal Set. 

__3/6._ 

ARMY 

HEADPHONES 

Brand new ... 9/6 

ARMY BUZZERS 
Brand new .. 3/9 

TRANSISTOR 
REPLACEMENT 
EAR-PIECE. 

NEW. 10/. 

COMPLETE CRYSTAL SET 
TUNING UNIT. 
_ 15 /. _ 

PLIER SETS 

Set of three pliers, suitable 
for ignition and carburettor 
repairs, 12/9. (Pack and 
Post 3/6.)_ 

JEWELLER'S 

SCREWDRIVERS 

With swivel top handles. 
Contained in plastic wallets. 
5-piece, 13/9; 3-piece, 10/6. 
(Pack and Post 3/6.) 


RADIO BOOKS 

No. 138 How to Make Aerial 

for TV. 3/9 

No. 48 Practical Transistor Re¬ 
ceivers . 7/6 

No. 155 Portable Transistor and 

Radio. 3/9 

No. 165 Radio Timers .. 7/6 

No. 170 Transistor Circuits for 
Radio Controlled Models 11/3 
No. 176 Transistor Audio Am¬ 
plifier Manual. 

(Pack and Post 1/-.) 


• MAIL ORDERS 

P.O. BOX 5234, ELIZABETH STREET, 
MELBOURNE. 

P.O. BOX 22, CROWN ST., SYDNEY. 
P.O. BOX 36, RUNDLE ST., ADELAIDE. 

155 WICKHAM ST., FORTITUDE 
VALLEY, BRISBANE. 

SORRY NO C.O.D. 


'G' CLAMPS 

Light metal clamps, suitable for hobbies. 

I inch and 3 inch in set. 6/6. (Pack and 
post 1/6). 

ABNEY LEVELS 

leal for land levelling, for tennis courts. 
:c.' Complete in leather case. £7/10/-. 
J ack and Post 2/6). 

_ 

6-VOLT D.C. MOTORS 

n’table to make, your own car fan. 
000 R.P.M. 4 amp. starting current. 
7. (Pack and Post 3/6). 

24-VOLT D.C. MOTOR 

jiall 24 volt motor, ideal for hobbies. 
/ 6. (Pack and post 3/6.) 

24-VOLT BLOWER 
MOTOR 

710/.. (5/- Delivery to Rail) 

LUMI-GAUGES 

client for viewing textiles, geolographic 
iplcs, etc. Complete with 230 to 6 
transformer. £5/5/. (5/- Delivery 

Rail.) 

CAMERA TRIPOD 

mdable. chrome finished camera 
bd with indispensable panoramic 
1. 72/6. (Pack and Post 3/6.) 



TELEPHONES 

As illustrated, ex-Army, 
suitable for shop to store 
communication, etc. Far 
cheaper than normal 
P.M.G. extensions — no 
yearly rentals either, 
£4/9/6. (5/- Delivery 

to Rail.) 



ASTRO 

COMPASS 

This R.A.F, instru¬ 
ment can be used for 
obtaining direction 
from sun or stars. It 
can be adapted for 
astronomical studies or 
for land levelling pur¬ 
poses, etc., 59/6. (5/- 

Delivery to Rail.) 


PRISMATIC 

COMPASS 


Ideal for 

sighting, 

land 

surveyance, 

etc. 

Oil 

damped. 

£8/10/-; 

Dry 

Card, £1/19/6. 



CAR RADIO 
AERIALS 

Fully extendable chrome 
plated car radio aerials. 
Cowl Mount, 57/6; Side 
Mount, 62/6. (Pack and 
Post, 3/6.) 


CLEARANCE 

THROWOUT 


SWITCHES 

4-way switch, 25/; 3-way switch, 5/-; 
Two-way switch, 2/6; Rotary switches 
from 5/-; Micro switches from 5/6; Cir¬ 
cuit Breakers from 7/6; Toggle switches 
from 3/6. Sorry no mail orders. Per¬ 
sonal sales only. 

250-VOLT HEATER 
ELEMENTS 

Ideal to make your own clothes drying 
cabinet, 5/« each. (Pack and Post 3/6.) 

MAGNETIC THROAT 
MICROPHONE 

L” 12/6 ea. (Pack and Post 2/6.) 

TELEPHONE BREAST 
MICROPHONE 

Leaves you with both hands free for 
dialing, message writing, etc, 5/.. (Pack 
and Post 2/6.) 

WOBBULATORS 

Lowest price ever, 22/6. (Pack and 
Post 2/6.) _ 

UNISELECTORS 

Second-hand but in excellent condition. 
4 bank 26 step — would cost £3 else¬ 
where. Our price? Only 12/6. (Pack 
and Post 3/6.) 

CARBON 

MICROPHONES 

Complete with flex and plug, 3/6. (Pack 
and Post 2/-.) 

RESPIRATOR 

MICROPHONES 

Brand new, 3/6 each. (Pack and Post 

2 / 6 .) __ 

RELAYS 

3,000 type, wide range of coil resistances 
from 15 to 20,000 ohms. Priced from 
10/6. 600 type, 200-250-600 ohm, 10/6 

each. Large range of other types from 
6 to 250 volts and with a wide ohm 
selection. Sorry no mail orders. 

ALLIGATOR CLIPS 

With insulated handles, 1/6 ea., 2/9 pr. 
(Red or Black). (Pack and Post 6d.) 

OIL PRESSURE 
GAUGES 

Reads 0 to 1,400 lbs. per square inch. 
Good condition, only 15/-. (Pack and 
Post 2/-.) 

VARIABLE 

CONDENSORS 

4 gang variable, 12/6. 3 gang variable 

condensor, 6/-. (Pack and Post 3/6.) 

FIBRE PULLEYS 

3Vi inch with ballrace bore, 7/6. (Pack 
and Post 1/-.) 

AIRCRAFT ALTIMETERS 

Brand new, super sensitive aircraft alti¬ 
meters, read to 35,000 feet, £6/10/-. 
(Pack and Post 5/6.) 

CRYSTAL 

MICROPHONE 



Suitable for tape recorders, 
public address systems, etc. 
Lapel Microphone 22/6, Pencil 
Type 45/, Desk Microphone 
with on/off switch 50/. Guiter 
Microphone 17/6. 

(Pack and Post 4/6) 
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« TUNES 550 KCS to 30 MCS IN FOUR BANDS. 

• BUILT-IN Q-MULTIPLIER FOR CROWDED PHONE 
OPERATION. 

• CALIBRATED ELECTRICAL BANDSPREAD ON 
AMATEUR BANDS 80 TO 10 METRES. 

• STABLE OSCILLATOR AND BFO FOR CLEAR CW AND 
SSB RECEPTION. 

• BUILT-IN EDGEWISE S-METER. 

TUBES: 6BA6 - RF Amp., 6BE6 - Mixer, 6BE6 - Osc., 
6AV6 - Q-Mul+iplier/BFO 6BA6 x 2 - IF Amp., 6AV6 - Det. 
AF Amp. ANL, 6A<?5 - Audio Output, 5Y3 - Rectifier. 
MAINS SUPPLY: 230/240 volts AC 

The Ideal Receiver for the Radio Amateur or 
Short- Wave Listener 

TRADE-INS ACCEPTED 


£ 8415 '- 


(F.O.R.) including Sales Tax 

(Also available for a small deposit and low monthly payments.) 
SPECIAL: 1 set only with slightly soiled cabinet, £69/10/-, Melb. office. 

For Immediate Delivery Anywhere send Cheque with Order, or Phone, 
Write or Call for Detailed Information 

Sole Australian Distributors 

ELECTRON TUBE DISTRIBUTORS pty. ltd. 

3A WELLINGTON STREET, PRAHRAN, S.I., VIC. 

PHONE 51-6362, MELBOURNE 


INTERSTATE SUPPLIERS: 


MACKS 

Rundle 


ELECTRONIC DISPOSALS, 
St., ADELAIDE, S.A. 


253 


ALBERTS TV AND HI-FI CENTRE, 763 and 
832 Hay St., PERTH, W.A. 


G. A. LAWSON, 
ASHFIELD, N.S.W. 


14 Pembrooke St., 


W. & G. GENDERS Pty. Ltd., 53 Cameron 
Street, LAUNCESTON; 69 Liverpool Street, 
HOBART, Tas. 

CO. P./L., 70 Bowen St., 


G. A. PEARCE & 
BRISBANE, Q. 
B. MARTIN PTY. 
CAIRNS, O. 


LTD., 97 Grafton Street, 


TRADE INQUIRIES ARE INVITED. 


Magnetic Forces 

(Continued from page 7) 

molten metal and, in this case, silver 
(melting point 960 deg. C.), sodium (98 
deg.), or an alloy of sodium and potas¬ 
sium can be considered. Preparatory ex¬ 
periments have already been made with 
this alloy. 

Although heating constitutes a very 
great problem in generating powerful 
magnetic fields, the difficulties can 
nevertheless be overcome, if the whole 
resources of modern technology are em¬ 
ployed. But we have not yet touched 
on the most difficult problem, which is 
the tremendous magnetic forces which 
the coils are exposed to. 

A magnetic field exerts a pressure 
which can be compared with the pres¬ 
sure in a gas and is accordingly measur¬ 
ed in atmospheres (an atmosphere = a 
760mm column of mercury — 
lkg/cm'). Now 10,GOO gauss is the 
equivalent of a pressure of 4 atmos- 
pheres[ If the field is multiplied by 
10, the pressure is multiplied by 100. 

At 500,000 gauss the pressure on the 
coil is 10,000 atmospheres. To resist 
that pressure the finest steel, bronze or 
beryllium copper is required. At greater 
field strengths the metal becomes fluid, 
not on account of the heat, which can 
be avoided, but on account of the pres¬ 
sure. 

With special methods, which we can¬ 
not go into here, it is possible partially 
to offset the pressure, but fields much 
more powerful that about 500,000 gauss 
cannot be obtained more than once in 
a coil. Up to now the record is 1.6- 
million gauss, corresponding to a pres¬ 
sure of a good hundred thqusand atmos¬ 
pheres, i.e., a hundred metric tons on 
a square centimetre. 

ABSOLUTE RECORD 

Well, that was the record with coils 
alone. But the absolute record for man¬ 
made magnetic fields is attained with 
dynamite. A fairly strong magnetic fielc 
is generated by a coil around a meta 
receptacle. This is then pressed to 
gether by an explosion of dynamite. Th< 
magnetic field, which is inside the re 
ceptacle, cannot get out immediately 
but is also squeezed up by the explc 
sion. In this way fields of 10-20 millio 
gauss can be obtained. The pressure wi 
toe about 10 million atmospheres c 
10,000 metric tons per cm 2 or 100 me 
ric tons per mm 2 . 

Fields like this can. of course, on’ 
be obtained once in each coil. 

What is to be done with these field 

The most important reason for po' 
erful magnetic fields having becon 
topical is the research now in progre 
to exploit hydrogen power. Here fiel 
of up to some hundreds of thousands 
gauss are needed. That attempts we 
made to carry this still further was 
no small measure due to the inquisitr 
ness of scientific research worke 
which impels them into the unknown. 

Editor’s Note: A current news it 
from Washington indicates that meth< 
of creating strong magnetic fields > 
the subject of discussion at a rec 
meeting of the American Phys 
Society. Experiments are being c 
ducted bv the General Electric Resea 
Laboratory and also by the Natic 
Aeronautics and Space Administrat 

Research is directed towards a nurr 
of practical applications including 
possibility of providing magnetic shi 
ing for astronauts against space ravs 
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SWING TO LOWER FREQUENCIES 

Over the past few weeks the falling off of the sunspot count has meant 
the increasing use of the lower frequencies. In consequence, the 60 and 
90 metre bands are opening up to reveal new stations in Africa, Latin 
America and the Pacific, which we feature this month. 


UANDA is back on 17705KC, from 21 CO to 
-* 2300 hours G.M.T., according to a report 
from Sweden. Radio Official Angola at Luanda 
uses this frequency, but its reception here is 
spoilt by its closeness to that used by Radio 
Australia at this time. The station uses a 
3.000 watt transmit er on 4955Kc. 0600-0730, 
1100-1330. 1730-2100 hours and on 4966Kc 

from 2100 to 2300 hours. CR6RG is now re¬ 
ported back on 7245Kc. this station is in 
Malagc, while the Nuevo Lisboa station now 
has the call sign CR6RD on 2447Kc, with 500 
watts, and is on the air from 0600-0700 and 
1700 to 2100 hours G.M.T. 

:i.ISABETHVILLE station Radio College in 'he 
Congo has'returned to the air and uses 3396. 
5200 and 7200Kc, and is broadcasting 0400 to 
0630, 1000 to 1200 and 1600 to 2000 G.M.T. 
kNGOLA station in Benguela, operated by the 
local Radio Club, is reported from North 
America to be giving good reception on 9502- 
Kc, from sign-on at 0530 G.M.T., and was 
heard to after 0715. Power of this station 
is listed as 1000 watts. The program included 
news in Portuguese at 0630 and popular Ame¬ 
rican and Portuguese music. 
tAMAKO in the Mali Republic is using 7145Kc, 
and is on the air from 0600 to 0800 hours 
| G.M.T. Good signals are reported, and the 
station gives its identification in French. 
OMALI Republic, which is the former Italian 
and British Somaliland, is reported to use 
7150Kc for its transmissions; reception has 
been possible in Europe from 1730 to 1900 
hours G.M.T. The station has news at 1730 
in Italian and sign off at 1900 is followed 
by the National Anthem. 

r -IAD in Central Africa is reported to be using 
4904K.C in its French transmissions on the air 
from 1900 to 2100 G.M.T. The Swiss DX 
Session reports that signals arc poor in Europe. 

RADIO ADDIS ABABA 

’HE latest schedule of the Ethiopian Radio in 
Addis Ababa shows the use of new frequen- 
and the Home and Foreign Services are 
jth now carrying sessions in English. The 
jsent transmission times, according to the 
orld Radio Handbook bulletin are as follows: 
•me Service: 

[>400-0530 G.M.T. on 6185, 7290Kc. 

000-1200 G.M.T. on 7290, 9610Kc. 

600-1800, 1900-2000 bn 6185, 7290Kc both 

English news is broadcast at 1015 and 1615 
vl.T. 

-cign Service: 

510-1550 In Arabic on 17775Kc. 

810-1850. To Europe on 15345Kc. English 
0-1830 news at 1825, and French 1830 to 
| 0 . 

010-2050, To West Africa on ll955Kc, Eng- 
2010-2030, French 2030-2050. 

LEBANON ON 15235 Kc 

MOTHER Middle East country, with a new 
lOOKw transmitter, now becomes much 
ir to hear. This is the Lebannon Republic 
its transmissions on 15235Kc are being heard 
fair signals in a test broadcast from 2100 
s G.M.T. The station signs on at this time, 
some interval signal notes, and then the 
onal Anthem. This is faded for the sign on 
uncement in • Arabic and a program of 
•ic music follows to sign off at 2150 G.M.T. 
times of transmission are at 11.00 p.m. to 
p.m. in Beirut. The station address is 
try of Information. Beirut, Lebanon, 
station formerly used the frequency of 8035- 
nd the power of 3Kw. used for this trans- 
on, was only intended for local reception, 
frequency of 15235Kc has sjome light intcr- 
ee from the Voice of America transmitter 
I on the same frequency: side interference 
Radio Australia on J5240 and VLH15 on 
Kc may be experienced in the area closer 
ese transmitters. 

test transmissions on 15235Kc have conclud- 

I W the Lebannon Broadcasting Service is now 
? air on a regular schedule with an Intcr- 
ai service: To Africa from 1900-1955 G.M.T. 
715I'c with English, Arabic and French; to 
America 2000-2055 on 15235Kc in Portu- 
Arabic and Spanish; to North and Central 
ica from 2100-2200 G.M.T. on the new 
ncy of 15295Kc, with English, Arabic and 
;h. English is from 2100-2115, Arabic to 
land then Spanish to sign off. The station 
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uses a lOOKw transmitter and asks for reports 
from listeners to the International Service of the 
Lebannon Broadcasting Service. Department of 
Overseas Services, in Beirut. Lebanon. 

ZK6 ON 3265 Kc 

OADIO Raratonga has recently put a new fre- 
quency into use, ZK6 on 3265kc (in the 90 
metre band) which is heard in the evening trans¬ 
missions; it replaces ZK3 on 9695Kc for this 
transmission. Two shortwave stations ZK5 on 
5045Kc and ZK6 3265Kc now carry the broad¬ 
cast on Thursday from 0430 to 0810 G.M.T. and 
the last hour of this broadcast is the best receiv¬ 
ed. At 0730 a news bulletin is rebroadcast 
from Radio New Zealand and at 0745 a program 
“Calling the Cook Islands,” which originates from 
Wellington, is also relayed. At 0800 the station 
has a local news service and sign off is at 0810 
G.M.T. on Thursday, which corresponds to 9.40 
p.m. on Wednesday in the Cook Island. When 
closing, the station announces a new transmission 
to be carried on Saturdays to 0810 G.M.T., 
which Is in addition to its normal Thursday 
broadcast. Power, it is understood, is 500 watts 
on both shortwave frequencies; the station also 
uses ZK1ZA on 82GKc in the broadcast band. 

OAX5X ON 4790 Kc 

A NEW Fcruvian station took the air on July 
18 and this 500 watt station, using the can 
sign of OAX5X, is broadcasting on 4790Kc. This 
station has been operating on medium wave for 
some months, but the installation of its short¬ 
wave transmitter will enable its reception in this 
area. Nevertheless, it has been heard on medium 
wave 1490Kc and a special program for its lis¬ 
teners in New Zealand was recently broadcast. 
The 500 watt transmitter is fed to a 100-foot 
tower. The station uses the slogan Radio Nasca 
and the stations are OAX5N on 1490Kc and on 
OAX5X on 4790Kc. The station address is given 
when the stations leave the air. Broadcasts are 
from 1200 to 0500 G.M.T. OAX5X is located at 
Apartado 67. NASCA, Peru. 

CANADA ON 5970 Kc 

p’ROM September 2, the Canadian Broadcasting 
4 Corporation in Montreal, has been using an 
additional frequency for its service to Australia 
and New Zealand. The outlet of CKNA on 
5970kc is now used from 0825 to 0905 G.M.T. 
in support of CKLO on 9630Ks, which has car¬ 
ried this transmission for some years. The falling 
in sunspot cycle has made the emphasis on lower 
frequencies more pronounced and this frequency 
should provide good service in both countries. 
Some years ago the CKNA outlet was used; then 
it was switched to the 11940Kc channel for some 
months but in the past two years, the service has 
been carried on the one frequency 9630Kc. This 
channel has suffered some interference from 
Hilversum, which has also used this frequency 
for transmission in Dutch 0800-0900 to Australia. 

FEBC MANILA 

T HE English service of the Fax East Broadcasting 
Service in Manila, which carries gospel pro¬ 
grams to the Asian areas as well as serving the 
Pacific, is now on the following schedule. 
6030Kc 2330-2345. 0900-0930. 1500-1515 G.M.T. 
7240Kc 2330-0000- 1000-1315. 

9730 Kc 0100-0115, 0230-0300 and 0630-0800. 
11855Kc 2330-0000. 0630-1030, 1230-1315 and 

1500-1600. 

11920KC 0100-0115. 0230-0300. 

15300Kc 2200-2330. 0100-0115, 0630-0830. 1030- 

1315. 

15385KC 0530-0630. 

17805KC 2300-0000, 0100-0300, 0530-0945, 

1030-1245. 

2l515Kc 0530-0630. 

ENGLISH FROM COLOGNE 

T HE revision of the transmission of the West 
German radio, Deutche Welle, mentioned on 
the next page, has become effective. The English 
broadcasts tor transmision to various parts of the 
world are now in operation, on the following 
schedule and frequencies; 

Far East 

2120-2200 on 7290. 9635, 11795Kc; 085(W)930 
on 15275. 17845, 21705Kc; 1300-1330 on 15275, 
17845, 21705KC. 

Middle East. 

0830-0840 on 15275, 17845Kc; 1540-1610 on 

17815, 21705KC. 
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North America. 

0200-0100 on 6145. 9605Kc; 0500-0530 on 6110, 
9735Kc; 2030-2110 on 9635. 11795Kc. 

MELBOURNE CHANGES 

TpHE falling off of sunspots means a drop in 
A frequency for shortwave stations and.Radio 
Australia has announced the curtailing of some 
of its higher frequency schedules in favour of ex¬ 
tensions on the lower frequency bands. These 
were recent changes announced: 

25735Ko 2214-0930 G.M.T. 

21540KC 2214-0800. 

15220Kc 0600-0800 (Indonesian), 0800-0930 

(English). 

11880KC 0829 to 1300 G.M.T. in English. 
These frequencies were formerly on the air as 
follows; 25735 formerly to 1300 now closes at 
0930; 21540 closes at 0800 instead of 0930; 

15220Kc closes at 0930 instead of the former 1300. 
The new frequency 11880Kc has English and is 
beamed to South East Asia. 

!» FLASHES FROM <; 
S EVERYWHERE \ 

MALI is being heard from Bamako, in its local 
services on 4835 ar.o 7145 Kc, and for the 
midday transmissions on 9745Kc. The station is 
operating 0600-0800, 1200-1400 and 1800-2300 
Monday to Friday, 0600-0800, 1200-1430 and 

1800-2300, on Saturdays and on Sundays from 
0800-1730 and 1730 to 2300 hours G.M.T. 
SWEDEN, in its broadcast from Stockholm, has 
a new multilingual program in English, French 
and German on Saturday and Sundays on 11705 
Kc, from 1915-2015 and on 6065Kc 2130 to 
2230 G.M.T. 

GHANA, in its broadcast from Accara. is using 
179IOKc and is being heard 1400 to 1800 hours 
G.M.T.; this frequency is used for broadcasts 
to the Ghanaian Servicemen in the Congo 
and is in both English and vernacular. The 
Ghana station is also on 11800Kc, and this 
period 1600-1645 G.M.T. includes a program in 
English. 

SEOUL in South Korea with broadcasts over the 
Korean Broadcasting System, is using 15125Kc 
for a new session in English, French and Korean. 
The broadcast is in English 1400-1430 G.M.T. 
and in French to 1500, then follows a trans¬ 
mission in Korean. 

JORDAN’S Hashamite Broadcasting Service at 
Amman is testing for the listeners in Europe 
from 0700 to 0900 on 6120Kc, and between 1700 
and 1900 hours 11875Kc, according to Sweden 
Calling Dxers. 

I GOLD PLATED 
QUARTZCRYSTAL 
UNITS 

FUNDAMENTAL AND OVERTONE 
CRYSTALS FOR ALL PURPOSES 

£ 

We Invite you to discuss your 
particular requirements with our 
technical staff, 

© 

Prices on application 

STANDARD 

FREQUENCY CRYSTALS 

Pty. Ltd. 

1409 Burke Road, East Kew, E.5, 
WL5842 

P.O, Box 37, Nunawading, Vic. 
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Tripods (Instrument) 

Height 40in. Adaptable for cam¬ 
eras, dumpies, medium size tele¬ 
scopes, etc. 

Slightly used, 12/6 each. 

New, 25/ each. 

Post.: N.S.W. 5/, Interstate 8/6. 


CRYSTALS 

FT243 walkie-talkie type. Frequen- 
cics between 5 and 6 Mc/s. 

10/- each 

Set of 2 with coils, 25/-. post. 1/-. 


PMG TYPE 
TELEPHONES 

Standard desk type magneto 
phones. Range 30 miles. Uses 
standard batteries at each phone. 
Any number can be connected to¬ 
gether on single line. Complete 
with V^-mile wire. 

£11/10/- Pair 

Post. N.S.W., 9/6; Int., 12/. 


UNISELECTORS 

HOMING TYPE. 

3-Bank, 25-Position P.M.G, Type. 

30/- 

Post., N.S.W. 3/j Interstate 4/. 


EARPIECES 

High impedance crystal, suit tran¬ 
sistor radios, crystal sets, etc. 
Only 7/11 each. 

Post. 9d. 


TELEPHONES 

Sound Powered. Can be used as 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.! 2/6; Int., 4/-. 


HEADPHONES 

High Impedance.19/6 pair 

M>w Impedance.12/6 pair 

Post.: N.S.W. 2/6, Interstate 3/-. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

} Lens lin. Focus, lV6in. diam. 

1 Lens 1 ll/161n. Focus, lV*in. 
diam. 

J Air-spaced Lens, VAln. diam. 

2 Filter Lens, 1 Graticule, 

1 Lampholder. 

18/6 ea. 

Post., N.S.W., 3/-J Int. 4/-. 


SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

General and Marine 
Use 

“ASTRONOMICAL” QUALITY 
4 x 4U Genuine HANDLEY. 
Cost £30. Our Price . £3/5/- 

8 x 40 GENUINE WATSON 
Post £55. Ou r Price . . £5/15/- 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 
Our Price.£4/18/6 


RACKS 

STANDARD P.M.G. TYPE. 
19in Drilled and Tapped 

5ft £2/10/- 
11ft £4/10/- 

Add 3/ Cartage to Rail. 
Freight payable at nearest Rly. Stn. 


PARABOLIC 

REFLECTOR 

20ln DIAM. 

Glass.£2/17/6 

Postage 7/*, Int. 16/-. 


3 inch CRO 

R.A.A.F. type, 3in CRO. Uses 
3API, 6V6s, etc. Complete with 
1900 v. power supply. Tested. 

£27/10/- 


POWER SUPPLY 

SUIT 522 TRANSCEIVER 

From 24Ov 50 cycle A.C. 

+ 430v D.C. 200 M/A. 

+ 300v D.C. 200 M/A. 

- 150v D.C. Bias voltage 12v Fils. 

£7/1 OZ¬ 


AWA Communication 
Receiver 

1 only. 5-11 Mc/s. With 2 RF 
and 3 IF stages, 240 volt opera¬ 
ted. 

£32/10/- 


ATR-2C Transceiver 

3-7,5 Mc/s. 20 w. Input (plate 
modulated), 240 volt operation. 
Tested and complete with Mic. 
and phones, etc. 

1 ONLY £37/10/- 
HAND MICROPHONE 

New with Press-to-Talk Switch. 

6/6 each 

Post., N.S.W., 2/6; Ini. 3/-. 


TELESCOPIC SIGHT 

Ideal Rifle or Dumpy Level Sight. 

47/6 

Post, 3/-* Int. 4/-. 


PRISMATIC 

MONOCULAR 

8 x 30. Ideal for Races, Football 
or General Viewing. This is the 
Monocular that is used as a tele¬ 
photo camera lens. 

With Leather fir / 1 Q /£ 

Carrying Case, 1 */ ° 

Post N.S.W., 4/6; Interstate, 6/-. 


BINOCULARS 

PRISMATIC Coated Lenses. 
Brand new. Complete with case. 

8 x 30 .. . £8 19 6 

7 x 50 . . £13 5 0 

10 x 50 . . . £13 15 0 

12 x 50 . . €14 5 0 

20 x 65 £28 10 0 

Post.: N.S.W. 7/-; Interstate 12/-. 



30 Power Coated Lens. 
Brand new. 

59/6 

45 x 40, with Tripod 

£7/19/6 

60 magnification with a 
60mm coated objective 
lens, with Tripod. 

£17/10/- 

A* Illustrated, 

Post 9/6. Int. 12/-. 


TELESCOPES 

30 x 40 with Tripod 

£5/19/6 

30 x 60 with Tripod 

£8/19/6 

100 x 50 Astronomical 
with Tripod 

£19/10/- 

Post 9/6. Int. 12/-. 



TRANSISTOR INTERCOM SETS 

COMPLETE STATION. 

With 100ft connecting wire. Compact and very efficient. 
2 TRANSISTOR, 

£10 SET 

3 TRANSISTOR WITH VOLUME CONTROL. 

£11/10/- SET 

Post, N.S.W., 7/-i Interstate 9/6. 


TRI520 Transceivers 

26v. Operated 4 Channel VHF 
Transceiver. Frequency Range 
115-148 Mc/s. Uses one crystal 
to lock both transmitter and re¬ 
ceiver on each channel. Easily 
converted to 12v. operation. Uses 
miniature tubes throughout. 

Untested £15. Tested 
£25 

FIBRE PULLEYS 

(AMERICAN) 

BALL-BEARING 

1 3-8in diameter, i/ 4 in shaft, 30/- 
doz. lYtin diam., *4ln shaft, 42/- 

doz. 

3Viin diam., 3/8in shaft, 66/- doz. 
Add postage. 

DURALIUM TUBING 

Ideal for 2-metre beams or TV 
aerials, V4in. diam. 

1/- per ft. 

(Shop Sales only.) 

D C. MOTORS 

12 or 24 Volt, 

1.5 amps 
5400 R.P.M. 

DELCO AMERICA. 

37/6 ea. 

Port., N.S.W., 4/6. 
Interstate, 6/-. 

Crystal Calibrators 

2 only. A.W.A. 240 volt type. 

£15 each 

CIRCULAR SLIDE RULES 

3l4in. diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. 


12/6 


ea. 

Post, 1/-. 


QQEO4/20 (CV788) VHF DUAL 
TRANSMITTING TETRODES. 

£2/10/- each 

STC TYPE 30-SU-3 
Two Way Radios 

Contain many useful parts such as 
6v.-400v. genemotor split slator 
condensers, crystal sockets, relays, 
etc. 

£12/10/- each 


American Headphones 
and Microphone Sets 

2,000 ohms imp. Carbon M/c 
Lightweight. Ideal ror aircraft or 
for wearing under Crash Helmets 
with adjustable headbands. 

45/- per set 


12 VOLT 400 mA 
SOLENOIDS 

Suit camera trigger, etc. 

7/6. Post 1/-. 


WALTHAM 
POCKET WATCHES 

Ex-Army. 

Perfect Condition. 

£4/10/- 

Post. 3/3. 



Plessey Fuel Pump, 12 or 24 volt 
D.C. motor, pumps 2 gals, per 
minute. Type FP3. 

£4/15/- 

Post.: N.S.W. 7/-i Interstate 9/6. 


METERS 3in ROUND 

0-1 M/A.35/ 

0-50 U/A.45/ 

50-0-50 Amp 

Hin diam.15/ 

Post 2/6. Int. 4/, 


AWA VACUUM 
TUBE VOLTMETERS 

0-1.5, 5.5-15-50.150 volte. A.C. 
D.C. or R.F. Complete 

£ 12 / 10 /- 

Cartage to rail 3/-. 


COMPASS 

Liquid Filled. As 
new Ex-R.A.A.F. 
Ideal for small 
boats, etc. 

£3/19/6 ea. 

Post. 7/-; Int., 9/6. 



VARIAC KIT 

INPUT 240 V. A.C. 
OUTPUT 0-110 V. A.C. 

300 Watt 

Kit comprises Variac, Choke and 
instructions. Ideal for Radio and 
Electrical Experiments. Complete 
Kit. 

£4/15/- 

TRANSFORMERS 
240V PRIM. 

2460 v aside plus 1900 v 

aside, 4.9kv. inc.32/6 

2.5 v. fill for 2 x 2 and 1600 
v. at 5 m/a. Suit CRO, 30/ 
425-0-425 100 m/a plus fils 
32/6. 

2.5 v. 1.15 amps, 1600 v., f 
m/a. Suit CRO ., .. 30/ 

2.5 v., 2,500 v. insulation. Sui 

866s.25/ 

6.3v. 2 amp.35/ 

240v input, 110 A.C. output s 
5 amps. Also 110 D.C. at V4 amp 

£5 

Add 3/- Cartage to Rail. 
Freight payable at nearest attende 
Railway Station. 


i 


DEITCH BROS. 


70 OXFORD STREET, SYDNEY 


Between Crown and 
Riley Streets, City. 
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LOS ANGELES broadcasts of the Armed Forces 
Radio and Television Service and now being 
carried over the VOA Okinawa station on 15370- 
Kc. This frequency is in use 0800-1630 and at 
•0830 AFRTVS is noted on 6040, 9665, 11930 
and 15370Kc. The former transmitters are those 
of KCBR at Dalano, California; the last one 
is the Okinawa relay. 

NEW YORK Armed Forces Radio Sendee now 
operates on this schedule for its broadcasts to 
Europe, Africa and Central America. To Europe 
1430-2245 on WBOU5-17780Kc; 1430-2245 

WDSI -1 on 21645Kc; 1800-2245 WBOUI on 
15410Kc; 2130-2245 WDSI-1 on 11710Kc; 1430- 
2245 WDS13 on 15470Kc; 1515-1700 and 1730- 
2245 Munich-7 on 17885 and 15105Kc. 

AFRICA gained two new stations when indepen¬ 
dence came to Ruanda-Urundi recently and 
division of the area resulted in two new coun¬ 
tries, the Republic of Rwanda and the King¬ 
dom of Burundi. Independence means that 
these two countries can be heard on short-wave: 
Usumbura, capital of Burundi; Kigali, capital 
of Rwanda. Usumbura was reported in this 
page a year ago, when the transmitter on 6195- 
Kc with lOkw was heard at 0430 in its morn¬ 
ing transmissions. 

KATANGA with broadcasts from Elisabethville 
has again been heard on 11870Kc signing on at 
0500 hours G.M.T. The station opens with news 
in French and, at 0630. a bulletin of news in 
English is broadcast. This station has been silent 
on this channel for a year. 

SALISBURY in Southern Rhodesia is reported to 
be using 3395Kc fr jm 0400-0545 and 16^0-2100 
hours G.M.T.; Lusaka on 3342, 3420Kc also 
carries the same programs at the same broad¬ 
casting times. 

TUNIS is reported to be using three 25 metre 
band frequencies; 11830Kc is on the air 1055- 
1155; 11910Kc from 1200-1500 and 11900 Kc 
from 1500-2100. 

<> Nofes front readers should be sent to Arthur 4 

2 Cushen, 212 Earn Street, Invercargill, N.Z. % 
All times arc G.M.T.; add 8 hours for West $ 

Z Australia, 10 hours for East Australia and 12 2 

4 hours for New Zealand Standard Time. 4 

KIEV in the Ukraine has some programs which 
are well received, and the station has verified 
a New Zealand listener, Barry Williams, of 
Auckland, with its own cards and transmission 
details. Kiev is on the air 0130-0330 on 11960. 
11935. 11745. 9375 and 9655Kc. and 0330 to 
0530 on 11935, 1 1745 and 9735Kc. 

CONGO’S relay of the shortwave service from 
Leopoldville has been heard to sign off at 2100 
G.M.T. on weekdays and on Saturday and Sun¬ 
day sign off is 2200 G.M.T. The station uses 
15245Kc according to station announcemcn.s, 
and heard by a German listener. 

SOUTH AFRICA Radio is being reported on 
several frequencies at fair level by August Balbi 
in Los Angeles, and these include, the Africa 
Service from 0610 G.M.T. on 9525Kc, and also 
on 7275Kc. The Commercial service from 0600 
on 9720 and 7185Kc. English program from 
0630 on 9650 and 7230Kc. On 6150Kc a ser¬ 
vice is heard at 0645 and again at 1300 G.M.T. 
Johannesburg at 1300 G.M.T. is heard on 7185, 
7230, 7275, 9525, and 11865Kc. 

fOLLANDIA is reported testing by a Dunedin, 
New Zealand listener Walter Singleton who 
hears them on 7490 and 3715Kc from 1630 to 
2000 G.M.T. The s ation had continuous music 
and announcements In Dutch and English. Hol- 
landia, West New Guinea, gave the announce¬ 
ment that this was its location. 

EUTCHE WELLE, the German Overseas Radio 
in Cologne, West Germany in August made 
some program changes with two separate trans¬ 
missions. The first is entirely in German and 
is carried as previously. The second service is 
multilanguage being in English. French, Spanish, 
Portuguese, as well as Arabic and several new 
languages for Dcutche Welle—Persian, Turkish. 
Hingi, Russian, Polish, Hungarian, Serbo Croat, 
and Czechslovak. 

OROCCO announces in Arabic when closing on 
11715 and 15185Kc. to sign off at 2100 G.M.T. 
This station has suffered severe interference here 
ind the frequencies do not give as good re- 
cptions as the former 11735Kc outlet. 

DAN with the broadcasts of Radio Omdurman 
n Khartoum is now on 5005Kc and programs 
n Arabic have been heard to 2100. The last 
ve minutes of the broadcast is a news bulletin 
1 Arabic, reports a listener to Radio Sweden. 
ANI>A Broadcasting Service at Kempala has 
ppeared on the new frequency of 3335Kc. The 
tation is using this frequency on a test basis 
om 2020 to sign off 2100 G.M.T. The trans- 
lissions earlier are heard on 5026Kc. The 
empala station has a news bulletin at 2055 
.M.T. before the sign off on the test trans- 
ission. 

NEW VERIFICATION 

NEW verification card has been issued by 
Radio Nederlands, Hilversum, Holland, and 
jeing sent to listeners in return for the 
ler’s reception report. The new card fea- 

the carillon bells, which are heard opening 
Radio Nederlands transmissions. They are 
rd for five minutes before the commencement 
ach transmission. As well as the artist’s im- 
ion of the bells of St. John’s Cathedral at 
Le-Duc in southern Holland, the card shows 
musical score of the interval signal, together 
the normal verification details. Reports to 
a Nederland transmissions should be sent to 
Box 222, Hilversum. Holland. 


SCOOP PURCHASE WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 100, 7/6, or £2/10/ per case of 
1,500 electrodes. Weight of case, 781b. 15 packets per case. 


TEMPERATURE INDICATORS 

Ideal for stovettes, oven, radiators, firesides, heaters, etc. These units 
are brand new and are only 7/6 each. 

“Barr and Stroud” Rangefinders, No. 12, MK5. With carrying case else¬ 
where, £12/10/. Our price only £5/17/6. 

METERS, Paton, 0-330 Volts A.C. or D.C., 5in Bakelite Case. Brand 
new. Only 37/6 each. 


VALVES 


WAVEFORM GENERATORS 

Type 34, contains 13 valves, Relays, 
Sockets, Coaxial Sockets, Conden¬ 
sers, Resistors, etc. 

£3/10/- €□. 


POWER SUPPLY TYPE P.B.I. 

750 Volt, at 200mA. 

Complete at £7/10/- ea. 

Circuit-Diagrams for SCR522 

12/6 each 


RECEIVERS TYPE 1933 

Complete with 18, 7 pin miniature 
Valves. Plus shields and sockets. 
£5/17/6. 


TOP GRADE PRISM ASSEM¬ 
BLIES. These units contain 2 high 
class ground prisms. Ideal for 
Cameras, View Finders, Periscopes, 
Binoculars, etc. 17/6. 


6 VALVE ASDIC DECEIVER 

(1) 5Z4. (1) 6V6. (1) 6K8. (3) 6K7. 
240 supply, etc; 

£4/15/- 


MEGOHMMETER 

15,000 ohms, 10,000 Megohms. 
240 A.C. 

£9/17/6 each 


A.W.A. VIBRATORS 

12 Volt Sync. 6 Pins. 

12/6 each 


24 VOLT LANDING LIGHT GLOBES 

3/6 ea'ch 


5,000 VALVES NOT IN CARTONS. 

Only 5/ ea. 


6J6 

^ 9/6 ca. 

VR105/30 

10/- ea. 

6SL7 

10/- ea. 

6J5 

10/- ea. 

6AC7 

5/6 ea. 

7C5 with Socket 

5/6 ea. 

6L7 

7/6 ea. 

6K8 

6/- ea. 

6K7GT 

7/6 ea. 

6F5 

5/- ea. 

VR57-EK32 

6/- ea. 

Fuse Holders (1 Hole Mount- 

ing) 

2/6 ea. 

Tag Strips, 1 Doz. 

Mixed 

From 4 Tag to 

9 Tag, 7/6 doz. 

TV IF Formers and Can with 

Slug 

2/6 ea. 

FORMERS ONLY 1/. DOZ. 

1 mfd 600v Block 


Condensers 

2/6 ea. 

500 mfd 12V 

2/6 ea. 

Phone Plugs 

2/6 ea. 

2 Phone. Plugs with 

cords 4/6 ea. 


B/Cast Coils Aer. Osc. RF. Known 
make 5/- ea. 

7-Pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters. 0-9999 7/6 ea. 

Head Phones, low imp. 13/6 pr. 

SCR 522 Control Boxes with 3 

position Push Button Switches 
12/6 ea. 

70 Deg. Yokes, New 30/- ea. 

Carbon Mic. Inserts 2/- ea. 

Bowden Cables, 6ft 5/- ea. 

Screw Type R.A.A.F. 

26 Pin Plug and Socket 7/6 per pair 
4 Pin 5/- per pair 

19in Cabinets, Rack Type, £2/10/ ea. 
Relays, 2,000 to clear. Most Types. 
Only 5/- each. 


FUSES 

FUSES. 5 amp and 500 milliamp. 
6d each. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT 
LM9402. TOP TAVERNERS HILL. 
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PERFECT MATCHING 


...IS RETAINED WITH THE FERRIS TV 


Exclusive design permits antenna switching in strong signa] areas. 

Three independant D.P.D.T. switches terminate the switched-out antenna 
feeders with non reactive 300 ohm resistances to eliminate standing wave 
conditions. 

Neat all-metal case reduces stray p/ck up, screws to reat of receiver. 
Stick on channel markings supplied. 


Symmetrical switches set well apart connect to feeder terminals directly be¬ 
hind. Not only a switch — part of a transmission line. 

PRICE £3-15-9 ALL STATES 

Look up your local Ferris-Channel Master Dealer, he has all the answers’ 
on aerial problems. 




3444. ROCKHAMPTON: 4041. ORANGE: 5010. 

INTERSTATE DISTRIBUTORS: S.A.: Radio Electric Wholesalers. W.A.: Tedco Pty. Ltd. 
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ANSWERS TO CORRESPONDENTS 


A COMPLIMENT—WITH QUALIFICATIONS 

I.K. (Newton, S.A.) says he would like to congratulate us on the general 
quality of “Radio, Television and Hobbies,” but also suggests a few points 
which he thinks would improve it. 

A.: As we have said on other occasions, we are always happy to receive 
and consider constructive criticism. That we do not follow all suggestions is 
not an indication that they have not been considered. As you remark, opinions 
often vary, while there are also economic and production problems to consider. 

We agree that the name of the magazine is inadequate in some ways and 
that the content and general readership—and “radio” as a whole, for that 
matter—is a lot more sophisticated than it was in 1939 when the magazine was 
reorganised from a general “wireless” weekly to a technical monthly. Finding 
the right new name is the real hurdle which has baulked us so far. 

Our fairly fullsome presentation of constructional features is one that a 
large number of readers tell us they like. For every reader like yourself who 
is looking for basic ideas with a minimum of article there are others who read 
the articles for the background they supply to the particular subject. In short, 
we believe that we have a definite tuitional responsibility to those who aren’t 
quite as advanced technically as yourself. 

General support articles in the front of the magazine are much more of 
a problem than would at first appear, but we make an effort to ensure that the 
articles are readable and informative and, nowadays, slanted toward electronics. 

Now a brickbat for you. If your initials are wrong, or your home town, 
. it is because we couldn’t decipher them clearly. Correspondents would help us 
enormously by repeating their name and gddress in block letters. 


tance,” particularly as you do not give 
the input level which results in over¬ 
load. It could be that the stations are 
so near and powerful that your receiver 
could be excused for overloading if 
connected to an aerial used for distant 
stations. Alternatively, the design of 
the set may be rather poor (in the 
division of the AVC voltage to the vari¬ 
ous controlled stages, for instance), and 
it may be overloaded earlier than it 
should do. 

You do not mention whether your 
have actually measured AVC and bias 
voltages, incidentally. A wrong valve, 
a faulty valve or a faulty component in 
the bias network may be rendering the 
AVC circuitry ineffective, and such a 
fault would certainly cause the effects 
you relate. 

If the set proves to have no detectable 
faults, one of the first two suggestions 
may be the case, in which event all we 
can suggest is that you disconnect that 
aerial when you listen to the local 
stations. Or, perhaps, fix a tunable wave- 
trap—possibly with a shunt resistor to 
allow sufficient signal to reach the set. 


R.K.G. (South Perth, W.A.) comments 
on the general subject of communica¬ 
tions receivers. 

A.: Your letter came too late for men¬ 
tion in the “Argument” columns, to 
which it was probably directed. How¬ 
ever, we are pleased to acknowledge it 
here. Frankly, a couple of your remarks 
about “re-hashing an old receiver and 
:he use of old-style valves” are somewhat 
misdirected. At the head of the article 
)n page 56 of the July issue we specific- 
illy stated that the receiver there 
lescribed had no relationship to discus- 
ion in the “Argument” columns; that it 
/as an attempt to produce a useful 
eceiver for readers who had to watch 
very penny. Hence the deliberate use 
f old style valves and other components 
hich could be won from odd sources, 
/e are not so sure that the front end 
ou mention offers an ultimate solution 
) the problem, while there is strong 
^position to the idea of carrying the 
parate converter concept too far. How- 
'er, we will keep in mind your general 
imments. 


E.Z. (Wellsford, N.Z.) has some 
ore to say on the subject of communi- 
tions receivers. 

A.: Thanks for your letter and for 
ur additional remarks. Some of these 
plicate what other readers have had 
say, although you are just about alone 
wanting to build up a precision dial 
>m toyshop gearwheels, etc. We feel 
it you are being rather optimistic 
DUt the results which could be 
lieved in this way. Thank you for 
various references you have listed. 


brator units. Each covers a sector of 
the shortwave band, while a separate 
tuner is used for the broadcast band. 

A.: We have no doubts, from the way 
you describe it, that your receiving set¬ 
up works very well indeed, but it is not 
universal, either in its appeal or suita¬ 
bility, in the mechanical sense, for dupli¬ 
cation by other readers. Thank you for 
your appreciative remarks regarding the 
magazine. 

★ ★ ★ 

J.A, (Rockhampton, Q.) writes that 
he has experienced considerable trouble 
from local stations, which distort badly 
on his receiver. He has tried voltage 
checks, realignment, and checks on the 
AVC, but fo no avail. Disconnecting 
the aerial cures the trouble, which sug¬ 
gests that the set is being overloaded. 
Can we offer any suggestions? 

A. Well, J.A., in cases like this it is 
almost impossible to “help at a dis- 


W.R.B. (Turramiirra, N.S.W.) writes to 
relate a recent experience in servicing a 
TV set, and considers that it might be of 
interest to the Serviceman. 

A. Many thanks for your letter, 
W.R.B., and we will pass your letter on 
to the Serviceman for his possible use 
in the magazine. We agree that it is 
an interesting example of how a fault 
can be far removed from the apparent 
centre of the trouble. 

★ ★ * 

J.W. (Oaklands, N.S.W.) writes to ask 
why the beam forming plates in valves 
such as the 6V6 are tied to cathode rather 
than anode. A suggestion is also offered 
how to find the open circuit filament in 
a series heater chain. 

A.: Many thanks for your letter, J.W. 
Both these items are of general interest 
to be included in the columns of “Answer 
Man” and “Serviceman^” They have been 
passed on to the personnel concerned and 
will be dealt with as soon as possible. 


V.McL. (Swan Hill, Vic.), commenting 
the discussion of communications 
eivers, tells us that he built up an 
el lent receiver for his own purposes 
ig the mechanics of two crystal cali- 
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RADIO, TELEVISION AND HOBBICS QUERY SERVICE 

T O assist our readers, "Radio, Television and Hobbies” conducts a technical query service. 
Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 

P (3) The technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscillo«:opes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for 
a 6in x 8in glossy print; postage 9d extra. . 

(6) Letters should be addressed to the Technical Editor, Radio, Television and Hobbies, 
Box 2728, G.P.O., Sydney. 

(7) "Radio, Television and Hobbies” does not deal in radio components nor will we debate 
the relative merits of competitive products. Prices and specifications of merchandise must be 
obtained from our advertisers. 

(8) Technical queries are not answered by telephone. 


7962 121 
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.SYDNEY, NSW 

EVENINGS 6 WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 
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WIDE BAND 
OSCILLOSCOPE 


5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 


3-inch £49/17/6 5-inch £55/15/- 


VACUUM TUBE 
VOLTMETER 


6 voltage ranges, 3, 10, 30, 100, 
300, 1.000 volts AC and DC. 5 
ohms ranges, 1-ohm to 1,000 megs. 
Contact. Potential compensated. 
Accuracy 1%. Provision for probe. 


£29/15/0 


DUO-PHONE 10 x 10 
STEREO AMPLIFIER 


10 watts per channel. 

Valves 4.6BQ5. 2.7199. 4.EF86. 
High Quality Transformers. 
Input for Stereo. Gram. Mike. Tape. 
Monaural. Radio. 

3-Speaker Output. 

Kit Set .. .. £49/10/.. 
Wired and Tested £56/10/-. 
Also with built-in DUAL WAVE 
TUNER. Including R.F. STAGE. 


£66 


TAPE DECKS 

BSR MONARDECK 

£21/15/- 

English Motek 3-speed. Twin 
track. Push-button operation. 
Provision for Superimposing. 

£27/15/- 


COLLARO STEREO 
TAPE DECK 

2-track Stereo. 4-track Mono. 
3-speed. 

As used in “R. TV & H. 
Stereo Recorder. 


£36/17/6 




Send for full details on Radio¬ 
gram Chassis, TV and 
Amplifiers. 


SPEAKERS 


7x5 Rola 3 ohm .. .. £1/7/6 

8M Rola, 3 ohm.£2/7/6 

12 Rola 3 ohm.£2/7/6 


MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 
Multimatch Ferguson O.P. trans¬ 
former Input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/. 

As above, Mullard 5/10. Hi-Fj 
circuit. Bass and treble boost, etc, 
£21/15/. 

Post: N.S.W., 10/; Interstate, 15/ 


LEADER 

SIGNAL GENERATOR 
L.S.G. 10 

240V A.C. Power. 

6 Band. 1% Accuracy. 

120 KC to 270 Megs. 

£15/10/- 


AMPLIFIERS 


Public Address Range 
240v-AC 


6 Valve, 10 watt, £14/17/6 

6 Valve, 25 watt, £25/17/6 

7 Valve, 20 watt. £22/17/6 

100 watt... £63 

40 watt.£35/15/0 

50 watt.£39/15/0 


Battery Operation 


7 TRANSISTOR 
CAR RADIO 


Amazing sensitivity. 2 micro- 
volts. No noise. Brilliant tone. 
Using latest drift-type transis¬ 
tors. Complete with speaker, 
aerial, filterbox, lead-in, etc. 

Fully tested and guaranteed. 


£31/15/- 


Post 10/-. 


State voltage, 6 or 12. earth pol¬ 
arity, speaker size and aerial re¬ 
quired. Also available for special 
frequencies. Bushfire, Flying Doc¬ 
tor, Small Ships, Services, etc. 


TRANSISTOR POWER 
SUPPLIES 

12V DC input, output 150V, 200V. 
300V, 400V at 150mA. 80% effici- 
ency. For use with mobile equip¬ 
ment, transmitters, P.A., etc. 

£18/10/. Post 7/6. 

12v input, 150v and 325v. 125 mA. 
Fully-filtered, £15/15/. (Post 7/6). 


DUO-PHONE 

STEREOGRAM 


With built-in Tuner. 4 watts per 
Channel. 

£34/17/6 

PLAYMASTER No. 1 
Less Tuner 

£26/17/6 

STEREO PLAYMASTER No. 2 
9 watts per Channel. Bass, treble 
boost Dual push-pull. High quality 
Ferguson O.P. Transformers. With 
Ultra linear connections. 

£42 

SPECIAL ACCESSORIES OFFER 
WHEN ORDERED WITH ABOVE 
UNITS. 

2 8W.R. SPEAKERS AND 

4-SPEED STEREO PLAYER. 

£14/10/- <*«* w-> 


6 valve 6v, lOw, £18/15/ 

7 valve, 12v, 12w, £19/15/ 
7 valve, 12v 25w, £24/17/6 


BATTERY-AC 

OPERATION 


6 valve 6V plus 240V 10 watt, 

£20/15/ 

7 valve 12V plus 240V 12 watt, 

7 valve 12V plus 240V 25 

£29/7/6 


PLAYMASTER 3 


Using the new 6GW8 provides 4’/t 
JgJ* P«- channel with an input of 
ZOOMv and improved frequency re¬ 
sponse, fSO mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 


KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 


L.S.G. 11 

As above. Range to 390 Meg, 
Provision For Crystal. 

An ideal TV Marker Generator. 

£18/15/- 

Post. N.S.W. 7/6; Interstate, 10/. 


LEADER LSG.531 

SWEEP & MARKER 
GENERATOR £72 

Including Tax 

240v. A.C. POWERED 2 to 270 Mefl 


MULTIMETER 


20,000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10, 50, 250, 500, 1000. 
AC volts, 0, 10, 50, 250, 500, 1000. 
DC current 0.50uA, 0.25, 0.500mA. 
Resistance, 0.50K, 0.05 meg. 0.5 meg. 
D.B. minus 20 to plus 36. 

£7/19/6 


K50, 50,000 O.P.V. 
Ideal TV Test Unit. 
Current Range to 10 Amp. 

£19/10/- 


MODEL K.2 

2000 O.P.V. Sensitivity: 
Ranges as above except 50uA. 

£5/12/6 


Post. N.S.W., 3/6) Into 5/6. 


MODEL K.4 

4000 O.P.V. Miniature. 

£4/15/- 

Post. 3/6*. 


LATEST 

4-SPEED PLAYERS 


240 A.C. Monaural .. .. £7 5 

240 A.C. Stereo.£9 5 

Battery Monaural.£9 5 

Battery Stereo.£11 10 

Post. N.S.W. 7/6; Interstate, 12 


RESISTANCE 
CAPACITY BRIDGE 


English Channel 
Transistorised 
5 ohm to 20 megs. 

5 pf to 20 mfd 
Plus Power factor test. 


£11/17/6 (Post 5/ 




































































PHONE 

LA3845 

MARMCKVIUi,SYDNEY, NSW 

EVENINGS & WEEKENDS PHONE XW 5956 

636 KING STREET. NEWTOWN-LA7008 


ALKIE TALKIE 

nan P.M.G. Approved 
Citizens’ Band. 

Range to 3 miles over 
land, 6 miles over water. 


Locked crystal 
control 

complies with 
P.M.G. require¬ 
ments. Complete 
with batteries etc. 


£65 pr. 


Postage NSW 10/- 
Interstate 15/- 
KONION, as above, 

£55 pair 

PONY, as above, includes 
Broadcast Band, 

£55 pair 


Audio Oscillator 

4 RANGES 

20 Cycle to 200K Sine and 
Square wave. Output, Accurately 
calibrated. 

£21/15/- 


Guitar Amplifiers 

10 watt. Twin channel Bass 
snd Treble Boost, Twin Cone 
Speaker 

£29/15/- 

7 watt 4 channel. Bass and 
Treble Boost 2 Twin Cone 
Speakers 

£3 6/17/ 6 

35 watt 4 Channel 
Bass and Treble 
Boost 

TWIN CONE SPEAKERS 

£52/10/- 

brato with toot control on 
f and 2 Pre Set Controls tor 
Frequency and Intensity. 

£5/5/0 extra 


PORTO PLAYER 
UNITS 
£17/19/6 


240 A.C. POWERED 
3 WATT OUTPUT 
4-SPEED B.S.R. Player 
includes built-in amp¬ 
lifier. Speaker. 

Post N.S.W. 7/6. 
Interstate 15/-. 


TRANSISTOR POWER 
2-SPEED PLAYER 
33 and 45 

Complete with Amp¬ 
lifier, Speaker. Batts. 
Post N.S.W. 7/6. 
Interstate 12/6. 


FRINGE AREA TV 


13 CHANNEL • LATEST PHILIPS 
TUNER • NOISE SATE. KEYED AGO 
23" BONDED TUBE. FORMICA CON- 

ALL THESE 
FEATURES FOR 
Floor model Console Cabinet and Twin Cone 
Hi Fi Speaker £7 extra if required. 


£115 


* BATTERY 
CHARGERS 


240 Volt A.C. Operation. 

3 Rate 6V, 12V, TRICKLE CHARGE. 

Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 


STANDARD 

3 amp. 6V, 12V, TRC 

£5/15/- 

4 amp. 6V, |2V, TRC 

£6/15/- 

Post N.S.W. 7/6 
Interstate 12/6 
12 volt ,75 amp £4/7/6. 


DE LUXE 

3 amp. £7/17/6 

4 amp. £9/5/- 
6 amp. £10/17/6 

.10 amp. £13/17/6 
Rail or Air Freight 
on. 


PLAYMASTER 

101 

This high performance 
basic amplifier kit, as 
described in the August 
issue of Radio Television 
and Hobbies, is now 
available. 

Price £26.10.0 

Wired and Tested 
£29/10/- 


HANDY 

PHONE 

Transistor - powered Loud¬ 
speaking Telephones and 
Inter-Com. System. Ideal 
also for TV Installers or 
Baby Minding Units. 

£8/10/- pr. 

Post. 5/* 


R. TV & H. 
STEREO 

TAPE RECORDER 

MARCH-APRIL ISSUE 

Complete kit set as described, 
including Collaro, Stereo 
Deck. 

£95/17/6 

Steel cabinet to fit. 

£8 

Steel cabinet to fit. 

WIRED & TESTED 
£9 EXTRA 

Separate chassis and brackets 
and all sheetmet'al work . . . 

£5/10/- 

This unit is a triumph in ver¬ 
satility and performance and 
may be connected to any of 
the Playmaster range of stereo 
amps to provide high-fidelity 
standard without any modi¬ 
fication. 


Transistor Portable 
Tape Recorder 

“CLIMAX.” Twin Track. 20-mlnute 
Tape, complete with Ba:teries> Mike, 
Tape, Spools. 

£18/19/6 
“AIWA" as above 
£21/17/6 

Post., N.S.W., 5/; Interstate, 8/. 
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* ** ****** phone 

■ LA3845 

136 VICTORIA R'D. MARRICKVILIE,SYONEy, N SW 

AND 636 KING STREET, NEWTOWN —LA7008 
EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 



U.H.F. 

3 CENTIMETRE 

TRANSMITTER RECEIVERS 
New Units. A.C. Powered. Complete 
with Valves, Magnetron, Klystrons, 
etc. 

£9/15/- 


NEW 

ALOIS LAMPS 

12V SIGNALLING UNITS 
Ideal for yachts, etc. Also Spot 
Lamps, etc. In transport, cases. 

£5/7/6 

Post.: N.S.W., 7/6; Interstate, 12/6. 


Vibrator 

Power Transformers 


6V 300V 125mA 
12V 325V 125mA.. 


£3 17 6 
£3 17 6 


NEW VALVES 


866A . 


£1 

RK75 

10 

0 

813 . . 

£3/10/- 

723A . . . 

. £3 

803 . . 


£3 

VR75/30 • 

15 

0 

6SF5 . 

. .. 12/6 

KK48A 

£3 

3A5 

. .. 12/6* 

954 

7 

6 

84 6Z4 

12/6 

VR105/30 

15 

0 

1625 

.. .. 12/6 

6AC7 

5 

0 

4D21 

£4 17 

6 

EL3NG 

12 

6 

12C8 

. . . 12 

6 

2X2 879 . . 

5 

0 

VT501 

. . 12 

6 

6AJ5 

9 

6 

1C6 

. . 12 

6 

VR150/30 

15 

0 

1J6 

. 12 

6 

6AK5 . .. 

17 

6 

3B7 

. . 10 

0 

9006 . . 

5 

0 

3D6 

10 

0 

6AS7 

12 

6 

304TH 

£1 10 

0 

CK1013 

15 

0 

2050 

. £1 

6SL2 

15 

0 

6AM6 

. . . 17 

6 

EF39 . . 

12 

6 

IK7 

. . 5 

0 

EK32 

15 

0 

1M5 

... 5 

0 

EBC33 

12 

6 

6J5 .. 

9 

6 

809 

9 

6 

6J6 

.. 15 

0 

6AG5 

9 

6 

6J7G 

. . 7 

6 

7F7 . 

12 

6 

6N7 

10 

0 

EL91 

10 

0 

KTW62/6U7 7 

6 

EF73 . . . 

70 

0 

IDS 

,. 7 

6 

EF72 

in 

0 

6F6 . 

. . 12 

6 

EC70 

10 

0 

EF37 . 

. . 12 

6 

807 . 

£1 

5U4G 

.12 

6 

2C26 

7 

6 

12K8 . 

. . 12 

6 

RK34 

7 

6 

1T4 

. . 10 

0 

1N5 

7 

6 

1P5 

. . 7 

6 

1C7 

2 

6 

6AG7 

15 

0 

105 

5 

0 

VT502 

12 

6 

1M5 

<; 

0 

1L4 

. . 5 

0 

7C5 

12 

6 

6K6 

. . 7 

6 

7W7 

7 

6 

AVI 1 . 

. . 3 

9 

12\6 

5 

0 

6K7 

5 

ft 

6J8 

17 

6 

12SJ7 

. . 12 

6 

6C8 

7 

6 

12SI.7 

6SH7 

. 12 
. 7 

6 

6 

V lJ\T7 . 

5 

10 

0 

0 

47 . . 

843 

12 

£1 10 

6 

0 

808 

17 

6 

1629 

. 10 

0 

12SK7 

7 

6 

1619 

£1 

726A £2 

10 

0 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C. Vi-1-2-5 watt. 

40 wanted values, 15/. Post 2/6. 
100 NEW ASSORTED 
CONDENSERS 

Paper, mica, ceramic, electro, 25 
values, 15/. Post 3/6. 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

300 x 300v 40mA . . £0 19 6 

1960 5” CRO. £5 10 0 

1960 3” CRO £3 15 0 

325 x 325v 150 mA .. £3 17 6 

295 x 295 300mA TV £6 15 0 

1200 x 1200v 500mA £10 10 0 

800v and 270v. 300mA, ea £7 10 0 

lOv 5 amp £1 10 0 

240v-l lOv. 1.3 Kv. Auto £10 10 0 

150 x 150V 30mA £15 0 

225 x 225V 40mA £17 6 

124V Doubler 300mA £2 10 0 

130V Doubler 400niA . . £2 15 0 

120V Doubler, 700mA TV £3 10 0 

6V Vibrator 150V.17/6 

12V Vibrator 150V.17/6 

32V Vibrator 150V.17/6 

6V Vibrator 250V. 17/6 

12V Vibrator 250V.17/6 

32V Vibrator 250V.17/6 


Inverter Transformers 

6V 240V 40 Watt £3 7 6 

12V 240V 60 Watt £3 7 6 

52V 240V 60 Watt £3 7 6 

12V 240V 100 Watt . £4 5 0 

32V 240V 100 Watt £4 5 0 

6V or 12V to 240V 40 watt, £1/17/6 


RELAYS 


NEW C.R.O. TUBES 

3API-906 . £1 7 6 

5BPI. £2 7 6 

CV112 10 0 

VCR138 . 17 6 

VCR97. £1 17 6 

5FP7. 17 6 

CV322 , . 7 6 

VCR511B. £17 6 


6V, 3-pole Miniature . 

1700 SPDT. 

1300 SPDT . 

500 x 500 SPDT 
12 volts DPDT. 5 amp 
12 volts DPDT 
lOOpf TX var. condensers 
100 to 500pf 3000v. var. 

500 to 2500pf 750v. var. 
Hi-speed Polarised relay £2 10 
400 ohm . .12 

6V Type 3000 DP. DT 7 


15 

7 

7 

7 

£1 

12 

10 

10 

10 


Hi-lo Phono Transformers 4 6 

Hi-voltage. Lead-thru Insulators 1 6 

each; 15/ do/. 

Multi-strand 4-core Cable, 

yard .... 10 

60pf with Vernier £1 1 0 

30pf 10 0 

Throat mikes, new 3 6 


OIL FILLED 
CONDENSERS 

5mfd 600V. 3 6 

2mfd 600V 6 6 

Imfd 600V 6 6 

4m fd 600V 6 6 

4mfd 25K £110 0 

lmfd. 3000V 17 6 

,5mfd 5K .1 5K, .1 3K AC 
.25 4K .5 2^K ea. 15 0 

lOmfd 1000V £15 0 


NEW ELECTRIC 
SOLDERING IRONS 

6V 10 Watt. 

12/6 

12V 10 Waft. 

15/- 

Postage 2/6. 


GENEMOTORS 

Input Output 

!2v 600v 300mA New . £5 10 0 

24v 250v 100mA ..£100 

24v 550v 375mA . . . £2 0 0 

24v 25 Ov 60mA . £15 0 

12v 500v 350mA . £8 10 0 

12v 1200v 200mA £6 10 0 

24v 250v 100mA New £2 0 0 

12v 235v 50mA . £2 15 0 

12v 350v 50mA £2 15 0 

24v 540v 200mA New . £2 15 0 

24v 300v 250m/A New. £2 15 0 

12v 275v 110mA .. .. £3 15 0 


NEW HEADPHONES 

Low Impedance 

American Lightweight .12 6 

Australian DLR .12 6 

USED 

Tested DLR or CLR . . . . 9 6 

Dynamic . . .17 6 

Single. New Farpieces ...20 
Post 2/6 Pair. 


AWA 

REGULATED LINE 
TRANSFORMERS 

240v to 240v. 100 watts. Ideal for 
powering test instruments where high 
degree of accuracy Is desirable. 

£5/5/- 

] WANTED 

l Communications Receivers. Test 
► equipment. P.A. Gear. Large or < 

\ Small surplus stock. Best prices. J 
\ Call, write or phone any time. < 


VERNIER DIALS 

45 to 1 Ratio. Muirhead type. 

£2/7/6 

Post., 3/6. 

5 to 1 Ratio. With Perspex Cursor. 

£1/2/6 

Post 2/6. 


WALKY TALKY 

TVPC Sfi 

F.M. 60. to 80* Meg. 

£19/10/- pr. 


NEW METERS 

10mA centre zero, 3Vi!n. scaled. 
100-0-100mA. 300-0-300mA. 

£ 1 / 10 /- 

10mA scaled 150-0.I50V. 

£ 1 / 10 /- 

5in lab. standard in cedar cases. 

0 to 3 amp., 0-15 amp. 

£3/15/- 

0-10 amp, 0-500mA. 0-15 volt, 0-50 
volt, 0-3,500 volt. 

£3 each type 

3in 50 microamp meters. 

£2/7/6 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

6 Band 40 Kc. to 32 Meg.. 
Variable. Selectivity. 2 RF, 2 LF 
Stages, Band Spread. New condition. 
Airtested. Realigned. 

£65/-/- 
AMR 101 

A.W.A. Version of Above 
set. Similar Circuit and 
Facilities to 25 Megs. 

£65 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
AR88 RECEIVERS 

America's finest Communications re¬ 
ceiver. Perfect order. 

£99 


AIRCRAFT 

GENERATORS 

4-32V. 1500 Watt, 
New Condition, 

£ 12 / 10 /- 


NEW 

A.C. D.C. METERS 

4” Palec 
0 to 300V 

£1/17/6 

0 to 15 amp 

£1/17/6 

0 to 500V, 3” 

£1/17/6 


NEW ROTARY 
CONVERTERS 

160 watt. 50 Cycle. 

24v to 32v input. 

Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms. TV, tape 
recorders, fluorescent lights. 

£19/17/6 

As above, 450 watts, £36/17/6. 


522 TRANSCEIVERS 

Complete with Valves. 
Excellent Condition. 

£8/17/6 

522 Receivers Complete 

with Valves . £5/17/6 

522 Transmitters.Complete 

with Valves . . £4/17/6 


P.A. SPEAKERS 

New Dynaphon P.A. Units. Double 
ended with short reflex horns. 

£ 12 / 10 /- 

American R.C.A, 20 Watt P.A. 
Speakers. Used. Tested. Perfect 
order. 

£ 10 / 10 /- 

Tannoy. Small. Reflex Speaker Units 

£2 


TELEPHONES 
TYPE F 

Magneto Calling Units. Excellent for 
Intercom, or Long Range use. Ex¬ 
tensions, etc. 

£4/9/6 


12v. LIGHTING 
PLANTS 

300 Watt. 

1 h.p. petrol motor direct couple 
to generator. New condition. Perfe< 
order. Ideal for Boats, Caravans, eti 

£29/15/- 
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Goonhilly Downs 

(Continued from Page 11) 

ratio has involved devising two alterna¬ 
tive forms of demodulator; one of these 
employs frequency-modulation negative 
feedback while the other uses a system 
of tracking the frequencies of maximum 
energy and varying the instantaneous 
bandwidth. 

Telegraph Room: Separate teleprinters 
are provided for:— 

(a) Reception, on a private-wire basis, 
of orbital prediction data from, and 
operational traffic with, the Goddard 
Space Flight Centre, United States, and 
the satellite ground station at Andover, 
Maine, United States. 

(b) Telex facilities. 

(c) The receipt of meteorological in¬ 
formation. 

Computer Room: The principal item in 
this air-conditioned room is a National- 
Elliott 803 electronic computer. Orbital 
data received in punched-tape form from 
the United States provides X. Y, Z versus 
time co-ordinates at one-minute intervals. 
The computer processes the data to pro¬ 
duce aerial steering instructions in punch¬ 
ed-tape form, the output information for 
each one-second interval including time, 
azimuth bearing, rate of change of 
azimuth, elevation, rate of change of 
elevation and the slant range to the satel¬ 
lite. The computer program also makes 
allowance for changes of apparent satel¬ 
lite bearing due to atmospheric refraction 
and applies any other systematic cor¬ 
rections that may be necessary. 

Aerial Steering Apparatus Room: The 
apparatus in this room enables a com¬ 
parison to be made between the aerial 
steering input data in digital form and 
digital signals derived from read-out units 
on the aerial azimuth and elevation 
(drives, thus enabling the servo feed-back 
oop to be completed. 

A temperature-controlled annexe 
iccommodates quartz-crystal timing 
>scillators of--high accuracy which, in 
onjunction with time signal radio- 
eceivers, provide a precise time source 
djustable to Universal Time Two. 

Steering tapes are received from the 
omputer room for input to the aerial 
Peering apparatus, initiation of aerial 
lovement being dependent upon 
/nchronism between time as recorded 
n the tape and as generated by the pre- 
se time source. 

Aerial Steering Console Room; The 
brial steering console room in the 
ontrol Tower has been designed and 
aced to give uninterrupted visibility 
r er the whole of the site. Though every 
ecaution has been taken to ensure 
fety of personnel, it has been con- 
lered desirable that those controlling 
e movement of the aerial should have 
11 visual surveillance. The aerial will 
flood-lit at night. It has been also 
anged that the mechanical and 
ctrical conditions of the aerial are 
played to an operator who can apply 
•rections and over-ride the automatic 
tern should any abnormality occur. 
System Checking Facilities: It is 
:essary to be able to check periodi- 
ly the mechanical alignment of the 
ial, the electrical bearing of the aerial 
im and the behaviour of the elec- 
nic equipment. For these purposes 
aerial is fitted with a boresight tele- 
pe for ranging on local and distant 
nts of accurately known bearing. In 
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ACROSS 

1. The degree 
to which a 
receiver 
circuit 
f e 

between sig¬ 
nals. 

7. Exist, 

9. A unit of 
light. 

11. Cable con¬ 
taining 
three insu¬ 
lated con¬ 
ductors 
twisted 
together. 

13. Country. 

15. Sister of 
Osiris. 

16. On a noval 
valve (two 
words). 

17. Doctor of 
Divinity 
(abbr.). 

18. And (Fr.). 

19. Stands for 
thorough¬ 
fare. 

20. Initials of 
the Soviet 
Union. 

22. City. 

25. One of 
nine. 

27. Charac- 
tristic air. 

28. To lock to 
a fre¬ 
quency. 

29. Biblical 
mount. 

31. Aged. 

33. Suit. 

36. Preposi¬ 
tion. 

37. Alternative. 

38. Judges. 

40. The elec¬ 
trode by 
which 
electrons 


enter an 
electrical 
device. 

41. Firmament. 

42. TV images 
without 
motion. 

DOWN 

1. Its electri¬ 
cal resist¬ 
ance is 
lowered 
when light 
strikes it. 

2. This 
describes a 
body 
emitting 
light. 

3. Prepared 
dish. 

4. A resistor 
having a 
large 
negative 


temperature 

coefficient. 

5. Part of a 
lens 

mechanism. 

6. Lukewarm. 
8. The pro¬ 
duction of 
electrical 
effects. 

10. Before. 

12. Cash. 

14. Fertiliser. 
19. To join 


with 

soldering. 
21. Radio 
receiver. 

23. Sample. 

24. Girl’s 
name. 

26. Release. 

30. Doctrine. 

32. Vehicle. 

33. Laughter. 

34. Increases. 

35. Tape spool. 
39. Perceive. 


Last Month's Solution 


addition there has been installed, some 
21 miles away, apparatus capable of 
simulating the RELAY and TELSTAR 
satellites, thus enabling comprehensive 
overall system tests to be made. 

Conclusion: Goonhilly Satellite Com¬ 
munication Radio Station has been 
planned and equipped, not only for par¬ 
ticipation in the initial experimental 
Projects RELAY and TELSTAR, but 
also to be suitable for modification and 
extension as required for later experi¬ 
ments and for a wide range of satellite 
system studies. The aim has been to 
provide considerable flexibility in the 
design of equipment, and accommoda¬ 
tion and services capable of expansion 
to meet future needs, including the 
possibility of operational use at a later 
date. 

The station will play a useful part in 
the acquisition of the information and 
experience needed for the design and 
construction of successful operational 
satellite communication systems. 


Printed and published by Sungravure Pty. Ltd. at 
the registered office: 21-29 Morley Avenue, 
Rosebery, N S.W. 

7962 
































































































































V( Demonstrable Facts 

*>£ ^Hfnpf j How many times have you wished there were some way you 

^ a mau could impress ano ther favorably—get across to him or her 

r 'X pngHM your ideas? That thoughts can be transmitted, received, and 

l- -dBRNamEGBasr ~understood by others is now scientifically demonstrable. 

* ^j lie ta j es 0 f miraculous accomplishments of mind by the 

ancients are now known to be fact—not fable. The method 
wherebv these things can be intentionally, not accidentally, 
/) V9^H§ accomplished has been a secret long cherished by the 
£Bbi Ax^yy JHHHJPgpo Rosicrucians—one of the schools of ancient wisdom existing 

™ HR A \ ' throughout the world. To thousands everywhere, for centuries, 

,.£j§p9H|H|| ! the Rosicrucians have privately taught this nearly-lost art of 

fHou'GHtsfl^vralW ,he «. .k. 

. ^ The Rosicrucians (not a religious organization) invite you to 

f/yff T-rtrll explore the powers of your mind. Their sensible suggestions 

JL U14> KjLifl AlliiU'C'ilCC' VyLllvl.O have caused intelligent men and women to soar to new heights 

v^p-r « y rr-i . * * t of accomplishment. They will show you how to use your 

U/JfL Y n |||4 Thmlrina f natural forces and talents to do things you now think are 

YY I III X V/Ul X • beyond your ability. Use the coupon below and send for a 

_ . . . copy of the fascinating free book, “The Mastery of Life,” 

TRY IT SOME TIME. Concentrate intently upon another w hich explains how you may receive this unique wisdom and 

person seated in a room with you without his noticing it. benefit b its application to your daily affairs. 

Observe him gradually become restless and finally turn and 

look in your direction. Simple—yet it is a positive demonstra- Address: Scribe S.W.V. 

tion that thought generates a mental energy which can be a m. tn 

projected from your mind to the consciousness of another. HP'1 'Oj\QYj , OY Tf*Y A ]\J SI 

Do you realize how much of your success and happiness in X I1C IVV/>Jlvjl\ U VilTli i 

life depends upon your influencing others? Is it not important (AMORC) 

to you to have others understand your point of view—to , 

be receptive to your proposals? Box 3988, G.P.O., Sydney, Australia 

I Scribe S.W.V. 

I The Rosicrucians. AMORC Name .. . . ... * | 

Box 3988, G.P.O., Sydney, Australia a 

I Kindly send me a free copy of the book, “The Mastery of Life.” Address ... 

I am interested in learning how I may receive instructions alxmt 

| the full use of my natural powers. State .- .-.-. | 


OUT NOW 3rd EDITION 

Newnes Radio and Television 
Engineers Reference Book 


. . . COMPLETELY REVISED AND EXPANDED 


IN THIS NEW EDITION many recent developments have been covered for 
the first time, and numerous sections completely revised or recast to take the 
latest techniques into account. For example, the rapid progress and increasing 
application of semi-conductor devices are reflected in TRANSISTORS, providing basic 
information on the latest types. Modern semi-conductor applications are discussed 
in such articles as TRANSISTOR D.C. CONVERTERS, GERMANIUM AND SILICON POWER 
RECTIFIERS, TRANSISTORIZED BROADCASTING RECEIVERS, SERVICING TRANSISTORIZED 
EQUIPMENT, ZENER DIODES, etc. The practical use of transistors in modern transmitters 
is dealt with in the enlarged COMMUNICATIONS TRANSMITTERS section which also 
includes new material on low power single sideband transmitters, choice of quartz 
crystals, v.h.f. scatter and meteor burst communication systems. 


INCLUDES: Up-to-date advice and information on 
• RADIO RECEIVER INSTALLATION AND SERVIC¬ 
ING • PRINTED-WIRING PANELS • V.H.F./F.M. 
ALIGNMENT • DOMESTIC TAPE-RECORDER SER¬ 
VICING • TELEVISION RECEIVER INSTALLATION 
AND SERVICING • RADIO ASTRONOMY • SPACE 
PROBE COMMUNICATION • NAVIGATION AIDS, 
INCLUDING DOBBLE • AERONAUTICAL RADIO AND 
RADAR EQUIPMENT • CATHODE, RAY TUBES • 
IONOSPHERIC FORECASTING. 



t 47 SPECIALISED CONTRIBUTORS 
> 47 SECTIONS 
^ OVER 1,800 PAGES 
^ SPECIAL DELUXE BINDING 
AND TWO BOOK MARKS 


ACT NOW POST COUPON TODAY 

TO:— GEORGE NEWNES (AUST.) PTY. LTD. 

20 22 MARGARET ST., SYDNEY 

Please send me NEWNES RADIO AND 
TELEVISION ENGINEERS' REFERENCE BOOK, 
without obligation to purchase. I will 
return it in 8 days or send 8/- deposit 
after delivery then 16 monthly payments 
of 10/-, paying £8/8/- in all. Cash price 
in 8 days is £8. 

NAME ... 

ADDRESS ... 

OCCUPATION ... 

SIGNATURE . 

(or your parent's signature if under 21) 

Radio, Television 


RTVIO 


FOR OFFICE- 
USE— 

Place is where applicable 

HouseOWNER 


Living with parents 


Householder 


Lodging address 
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MICROPHONES & ACCESSORIES 
I GSp Type S742 

£15/14/6 


I)uo cell. 

omni* 
directional 
suitable 
for cable 
suspension. 
Technical 
pamphlets 
mailed on 
request. 


17 LEIGH ST., ADELAIDE. 
and leading wholesale+* 


NAVIGATION AND ELECTRONICS 


(Continued from Page 14) 


blips of light along it wherever a signal 
has been reflected from some object. 

Finally, this line is caused to rotate 
about the centre of the tube, in 
synchronism with the aerial rotation. The 
resultant display is a plan view of the 
area, with the observer in the centre. All 
objects such as ships, buoys, land masses, 
etc., are shown and, since the whole area 
is completely scanned in a few seconds, 
the movement of ships, etc., is clearly 
indicated. 

The range of radar is relatively short 
(except in aircraft) and is most useful 
for navigating in the crowded waters of 
rivers and harbours, under conditions of 
fog or darkness. At sea, under similar 
conditions, it can “see” other ships, ice¬ 
bergs, or coastlines at ample distance to 
avoid the risk of collision. 

Loran is derived from the words, 

Long Range Navigation. It is perhaps 
more fascinating than radar but is 
known to the lay public to a much lesser 
degree because of its less spectacular 
uses. 

Loran is used solely for fixing the 
position of a vessel. In this it is ex¬ 
tremely valuable in that the latitude 
and longtitude of a vessel can be deter¬ 
mined under the worst possible weather 
conditions both day or night. 

No transmitting equipment is needed 
on board the vessel. A special receiver 
only is required, together with a series 
of special charts called Loran Charts. 

Loran transmitters are based on shore 
and spaced from 200 to 400 miles apart. 

~’hev take the form of a master station 
nd slave station. The master station 
ransmits bursts of radio energy lasting 
bout 40 micro-seconds and recurring at 
[r ccurately controlled intervals. This is 
called the Pulse Repetition Rate (P.R.R.) 

And enables the navigator to identify 
he particular station being received. 

The pulse transmitted from the master 
tation is used to trigger the pulse from 
e slave station. The latter is not in- 
landed to occur in the same instant as 
at from the master. In fact, to prevent 
serious ambiguity, which would other- 
ise occur, it is essential that there be 
deliberate and accurately known delay 
tween the two pulses. 

INTENSIVE COVERAGE 

Loran stations are located to give 
most complete coverage of the Atlantic 
d Pacific Oceans and more are being 
stalled continuously. 

The stations are identified by numbers, 
her the stations have been put into 
eration, surveys are made and charts 
spared for the specific area. The 
arts are drawn with curved lines, 
jiich indicate the lines, called Loran 
es of position, upon which the same 
le differences from the two stations 
1 be recorded, just as isobars on a 
ather map indicates the lines of equal 
ometric pressure. 

The following is the sequence of 
nts as stated by Mixter in his excel- 
t book, “Primer Of Navigation” (D. 
l Nostrand Company Inc., New 
rk). 

(1) Radio signals ... of short timed 
ses are broadcast from a pair of 
re-based Loran stations. 

(2) These signals are received aboard 
> on a specially designed receiver. 

(3) The difference in time of arrival 
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ot the signals is measured on a special 
indicator. 

“(4) This measured"'difference is used 
to determine from Loran tables or charts 
the Loran line of position on the earth's 
surface. 

“(5) Two or more lines of position, 
determined from two or more pairs of 
stations, are crossed to obtain a Loran 
fix.” 

A typical Loran Chart by Mixter is 
shown here. Each Loran line shows the 
identity of the station. Anywhere along 
a line the time difference between the 
stations is the same. So that if a navi¬ 
gator receives a signal of a certain code 
he looks up the chart and sees that it 
is from station 1H3. A few minutes 
later he receives a signal with a different 
time difference. He identifies the station 
as 1H4. The numbers on the chart show 
the time differences in micro-seconds. 

FOLLOWS THE LINES 

All the navigator then has to do is to 
follow the two Loran lines on the chart 
until they cross. That point will be his 
position on the earth’s surface. The 
latitude and longtitude can then be de¬ 
termined from a normal chart. 

With the Loran system, a ship can fix 
its position at distances, from a pair of 
Loran stations, of up to 750 miles dur¬ 
ing day time and up to 1,400 miles at 
night. 

There are other electronic aids to 
navigation, but, alas, we have no more 
space available. However, those out¬ 
lined are perhaps the most important. 

Incidentally, did you know that “Show 
a leg” has nothing to do with a ballet 
show? It means “admonishment given 
by one making revielle; means “shove 
a leg out so that I will know you are 
awake.” Also that a “pintle” is a “gud¬ 
geon” and a “fag end” is not a cigarette 
bumper. It is the frazzled end of a line. 


ACOS CHAN0CR DUST BUS 


Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE £ 2-15-0 

AMPLION (A/SIA) PTY. LTD. 
29 Major's Bay Rd., Concord, 

N S W PHONE 73-1227 


ANYONE CAN OPERATE 

Now an ELECTRIC ARC WELDER WORKS INSTANTLY from any 6/j 
or 12-volt battery. INDISPENSABLE for handymen, farme s, garages, 6 
panel beaters, workshops, etc. Does a thousand and one jobs at/S 
Amazingly low costs on iron, aluminium, steel and all metals. No skill re-11 
quired. Obtainable only from Re-Nu Co. (estab, 1932) (Division of Scientific 
Colleges & Plastic Ind. Co. Pty. Ltd.), 58 Swan St., opp. Richmond Station, 
Vic. JBI755. 


I enclose £8/5/4 for your electric arc welder complete with instructions and 
hints or herewith £2 deposit; balance will be paid by me C.O.D. plus Govern¬ 
ed ment charges. 

NAME . 

ADDRESS . .. R.T.H. 


Behind the headlines are men and women—either, 
the direct cause of the news or in the background. 
Vou can explore the lives of unusual and inter¬ 
esting personalities in the fascinating real-life 
stories in each issue of 


PEOPLE 




































WANTED TO BUY, SELL OR EXCHANGE 


Advertisements may be inserted in these columns at a cost of 3/6 per line, 
each line containing approximately five words. To ensure publication, copy and 
cash must reach the office by the first of the month preceding date of issue. The 
envelope should be addressed, "Advertising Department, Radio, Television ond 
Hobbies," Box 2728, G.P.O., Sydney. 


E lectronic organ components avail¬ 
able. Keyboards, key contacts, stop switches, 
pedal boards, coupler switches, gold clad wires, 
filter chokes, oscillator coils: Alan Douglas organ 
components (coils, screws, springs, wiper plates, 
etc.). Also the improved Clyne organ construc¬ 
tion circuits and kit. Monophonic and polyphonic 
instrument circuits and data. Complete ready- 
built electronic organs. Latest catalogues from 
PESKA TRADING CO., P.O.. Box 38, Ivanhoe, 
Vic. 


•yAPE-TO-DISC: Speedy service, low prices. High- 
* est quality professional equipment used to make 
hi-fi records from your tapes. 

7in. 45 single play (max. 7 min.) .. .. 21/- 

7in. 45 extended play (12 min.).25/6 

7in. L.P. (max. 15 min.).30/- 

lOin. L.P. (max. 30 min.).45/- 

12in. L.P. (max. 40 min.).56/- 

Add postage, send tape, instructions and fee 
or we forward COD VISTA RECORDING 
STUDIOS, 13 Denison St., Newcastle. 


•TRANSISTOR Radio Repairs. All makes of 
* Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set, less 
leather case, by regd. post from anywhere in Aust. 
7-day service, “toughics’' take a little longer. We 
also repair Jap. Gramo. motors to keep correct 
speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831. 


RUY or Sell. Amplifiers, equipment, tape re 
** corders. record players, gramophones. We 
buy for cash all above items. Varied changing 
bargain priced stock always available. From 

Batman Basement, 377 Bourke St. (opp. Coles and 
Garrard), Melbourne. MU1622. 


C.T.C. Transistors, new, 

2N1108 converter cquiv. to OC44, 10/- ea. 
2N1110. first IF cquiv. to OC45. 7/6 ea 
2N1 111, second IF equiv. to OC45, 7/6 ea. 
TS13 high gain audio equiv. OC71, 7/6 ea. 
TS14 driver audio equiv. to OC70. 7/6 ea. 
In sets of 5—£1/15/- plus postage and packing 
1/6. Postal Notes or Money Orders only. Elec¬ 
tronic Developments and Service Co., 1 Adelaide 
St.. Bondi Junction. 


\X7 ANTED: Technician with knowledge of elec 
* * tronics to repair world-renowned Braun elec 
tron>c flash units. Apply Schenig Co. Pty. Ltd. 
61 Pine Street, Chippendale. Phone 69-6921. 


PRACTICAL 

HOME-STUDY 

COURSE IN RADIO 


STOTT’S Course meets the exact needs of 
Amateurs. Radio Salesmen. Experimenters. 
Dealers. Service Men. Builders of Sets 'and 
others. 


This popular Course has been designed and 
prepared by experts. 


\ N.S.W. student wrote:— 

The lessons are simply explained and any¬ 
one. without any knowledge of Radio, can 
follow them quite easily.” 


Write today, without obligation, for partieu- 
lar> of the STOTT Course in RADIO FOR 
AMATEURS. 




15^ Flinders lane. Melbourne: 149 Castlc- 
reagh St.. Sydney: 290 Adelaide St.. Brisbane: 
21 Grenfell St.. Adelaide: 254 Murray St . 
Perth. 


IT HI RE AND POST* 


TO STOTTS: Please send roe, free and with¬ 
out obligation, full particulars of your Course 
in Radio for Amateurs. 


My Name 
Address 


Age 


(RH962). 


'TAPE RECORDER OWNERS. Tapcsponding is 
* an exciting and educational hobby for you. 
The "Aust. Tape Recordists Assoc.” invites you 
to join the ever-increasing ranks of Tapcspondents 
and share in many other benefits. Meetings held 
in five States. For details write P.O. Box 8, 
Mntraville. N.S.W. 


^OR SALE: Hansen meter, transistor radio and 
tuner. Offers. Beattie, FJ1906 A.H. 


*ELL. Tuner, wide band, whistle filter. Needs 
^ repair, £7 Vi. I. MacPherson. 52-5847, Sydney. 


CELL: NT99 (4C27 equivalent), UHF co-axlal 
^ triodes: 50 W output at 750 Mc/s, 10/- each, 
three for 25/-. R. Blombery, 20 Kylic Pde., Punch¬ 
bowl, N.S.W. 70-3154. 


RADIO, TV: Friendly hobby class, no exams. 

Thurs., 7 p.m. Public School, Wellington St., 
Bondi. Details MX1694. 


IIT’ANTED. Complete dial and dial assembly 
** for AGEIS KC4 coil unit. Reply R. Cameron, 
C/o Empress Electric, High St., Maitland. Ph. 431. 


“ABC’s OF ELECTRONIC ORGANS.” Did you 
^ see the Technical Editor’s write-up on Page 
83 of last month’s issue? We have plenty of 
copies at 21/- each. Electronics Publications, 11 
Cadow Slreet, Pyrnble, N.S.W. 


CCHOBER ELECTRONIC ORGANS. Please sec 
our advertisement in this issue. Electronic 
Organ Coy. 


MEW BOOK FOR HAMS!! Just announced, with 
11 rave notices. ‘‘THE AMATEUR RADIO 
HANDBOOK” (Published by Radio Society of 
Great Britain). Price 54/9. Plenty in stock. Elec¬ 
tronics Publications, 11 Cadow Street, Pymble. 
N.S.W. 


CCHOBER ELECTRONIC ORGAN KITS. See 
our advertisement in this Issue. Electronic 
Organ Co. 


pUSTOM BUILT TRANSFORMERS. Power, 
^ Audio, etc. Single or quantity production. 

Parkinson Transformers, 3 Broadway, West 
Pymble, N.S.W. 74-8696. 


COR SALE. Channel Master aerial rotator. Bar- 
r gain, £30. 11 Hewish Rd., Croydon, Vic. 


MODEL AND EXPERIMENTAL ENGINEERS 
Supplies stocked. Catalogue, 6/6. Bolton. 72 
King St., Sydney. 


ANTED. Six Philips "P” type valve bases 
(EKI) in good order. Reply N. G. Doherty, 
110 Teralba Rd., Adam9town, N.S.W. 


7 OR SALE. Collaro "studio” deck, as new, £20. 

Campbell, 279a Victoria Road, Drummoyne. 


W 


’ANTED: Circuit diagram, English (not Aust.) 
Transceiver No. 22. H. Parsons, Bucasla, Q. 


CELL: Enthusiastic owner returning to U.K., 
^ Eddystone 659/670, perfect condition, £40. 

33 Waratah Rd., Berowra, N.S.W. 610-1124. 


pVENING COLLEGE CLASS, the construction 
and repair of radio and TV receivers. Equip¬ 
ment available for practical work, radio control 
of models etc., no exams. Inquiries, Westmcad 
Evening College, Phone 631-8541. 


TAPE TO DISC SERVICE. Weddings, Social. 
* private recordings. Moderate charges from 
15/6. Highest quality. Speedy service. Phone 
WF8336, “John B,” 37 Halley St., Fivedock. 


ACOUSTIC RESEARCH Hi-Fi speaker systems 
of America are available from the sole Aust. 
Agents, Hodges Sound Systems, 126 Buckingham 
St., Sydney. Phone XJ4193. 


CELL: “University-Graham” valve-tester and 

^ multimeter. Model TST/2. Plus extras. Un¬ 
used. Sacrifice. Write Budden, 5 Fraser Street, 
Jesmond. 


ADVERTISERS INDEX 

A.C.E. Radio.122-3-< 

Adcola Products Pty. Ltd.2" 

Amplion (A'asia) Pty. Ltd.94, 121 

A.R.T.C.Back Covei 

Amalgamated Wireless (A’asla) Ltd. 
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Bright Star Radio.10 
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Classic Radio.100- 

Channel Master Pty. Ltd.2 
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Electronic Organ Co. 9 
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E.M.I. Australia Limited.f.B. Cover, 9 
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Jacoby Mitchell & Co.41, 5 

Kuenzll Ernest Pty. Ltd.73, 11 

L. B. Products. 8 

Lempricre.10 

Magnetic Sound Industries. 9 

Magrafh J. H. & Co. t 

Master Electrics. i 

Master-sound Sales. 86, 96, 1C 

Milliard (Aust.) Pty. Ltd. 3 

McLelland, W. J. & Co. 2 

Maurice Chapman. 38, 74, 8 

Maxwell’s Radio.11 

Morganite (Aust.) Pty. Ltd. 1 

National Radio Supplies.82 

Nova Electrical Pty. Ltd. 1 

Oxford Heating Systems. 

Paragon Radio.11 

Prices Radio. 2 

Philips Electrical Industries. 2 

Popular Science. I 

Paton Electrical Industries. 

Payne R. J. & Co.10, ! 

Roycc. 

Radio House Pty. Ltd.1 

R. D. S. i 

Rosicrucians (Amorc) The. Y. 

Radio Despatch Service. 

Rola Company of Australia. 

Re No Co.1 

Servo Mechanism Co.91, 95. 

Sydney Tape Recorders.1 

Stott’s Correspondence College.1 

Standard Frequency Crystal.1 

Simlnex Pty. Ltd.1 

Sure-Britc Picture Tubes. 

Telecomponents.1 

Tudor Radio. 

Tapetronlcs Pty. Ltd. 

TV & Elect. Tech. 

University Graham Instruments Pty. Ltd. . . 

U.R.D. 

Watkin Wynne Pty. Ltd. 

Warburton Frank! Ltd. 42, 58, 60, 

Waltham Trading Co.11 

William Willis. 

Zephyr Products Pty. Ltd. 55, 76. 


MUMETAL CASED TRANSFORME! 
TYPE 130M 

(SINGLE HOLE MOUNTING) 



58 


MULTIPLE IMPEDANCE 

50 ohms—20P/600 ohms 
50 ohms—42K. ohms 
200/600 ohms—42K ohms 

ZEPHYR PRODUCTS PTY. LTD. 

HIGH STREET, GLEN IK 
VICTORIA, S.E.6. BL1300. 
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How to catch all those elusive notes! 

Don’t always blame the recorder or the mike. Sounds can blur ever so 
easily if the recording tape you use doesn’t meet the demands of your 
recorder. Professional Companies whose reputations depend on recording 
quality prefer to use Emitape—not only for its quality but for its reliability. 
The majority of Australian Broadcasting Stations use Emitape—as does 
the B.B.C. which uses Emitape 9 out of every 10 times. Whatever you’re 
recording, whether it’s brassy, brittle or balmy . . . always use Emitape for 
consistent perfect quality. Professionals do . . . why shouldn’t you? 



E.M.I. (AUSTRALIA) LIMITED, 

301 Castlereagh Street, Sydney. 


TR2340FP 
















YOU 

CAN EARN 
BIG MONEY 

IN 

TELEVISION 


TV IS GROWING DAILY 

TV, the most fascinating science ever 
to come to this country offers ambitious 
men and lads the biggest opportunity 
ever. With the immediate expansion 
of TV into country areas, now is the 
time to train for a career in Australia's 
fastest-growing industry. Trained 
technicians are in great demand and 
the Australian Radio and Television 
College can give you that training 
knowledge that will lead you to a good 
job with good pay in your own success¬ 
ful business, etc. 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For over 30 years we have trained 
ambitious men for bigger incomes and 
greater security. 

Thousands of ambitious Australians 
have realised the benefits offered by 
A.R.T.C. training and are now making 
big money in radio. You can become 
one of the successful men only by 
training, for it is the trained man who 
can get and hold the big radio and tele¬ 
vision jobs. For a few pence per day 
you can study radio the A.R.T.C. way, 
use your spare time to fit yourself for 
a successful future in radio-television. 


ASK YOURSELF THESE 3 QUESTIONS 

7. Am I in a dead-end job? 

2. Can I use my spare time to get 
ahead? 

3. Am I capable of earning more 
money? 


If the answer is yes there is room 
for you in radio-television. Does 
your job really offer security — 
worthwhile prospects? If not now 
is the time to do something about 
it. Send the coupon below for the 
free booklet, “Careers in Radio 
and Television which shows you 
just how A.R.T.C. training can 
help you to a bright future with 
good prospects. 

Remember, there is big money ahead for the 
man who equips himself today for a future 
in radio-television. Scores of opportunities 
are open to the trained man, and only to the 
trained man. 


With A.R.T.C. you can obtain the training 
you need at the benches and lecture halls of 



Australian Radio and Television College . . . 
or in your own home by correspondence . . . 
you can be taught every important aspect of 
radio, television, details of every new appli¬ 
cation of the fundamental principles. The 
A R.T.C. comprehensive “Service Engineering” 
course teaches you from the ground up . . . 
step by step ... at the speed you set for 
yourself. 


Up-to-date Practical Lessoi 

The A.R.T.C. course gives you basic a 
advanced instruction in all phases of rad 
Each lesson is made easy to understand 
numerous illustrations and diagrams. No P 
vious experience or high educational stand; 
is necessary . . . A.R.T.C. will give you 
the instruction you require. It Ls up to 3 
... the A.R.T.C. course adapts itself to y< 
requirements ... its training has been prot 
by thousands of successful graduates. 

Make Spare-time Mom 

If you wish you can make your spare ti 
earn money for you by training at home, : 
many students make extra money after c 
the first few weeks. However, if it is 
convenient for you to train at home, then 
may use the modern A.R.T.C. workshops, 
course is intense'y practical and individ 
Safeguard your future . . . mail the cou 
today. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
many phases of radio-television, inclu 
manufacturing, radio servicing, broadca* 
and television executive, armed foi 
A.R.T.C. can help you gain one of t 
much-sought-after positions, but remembei 
is only the trained man who succeeds, 
A.R.T.C. can give you the complete trai 
which is necessary. 

MAIL COUPON NO 

You are invited to mail the coupon b( 
which can be your first step toward sect 
a iob or business of your own, with 
rrospects of security and big money. A.R 
will mail you, by return, at no obligatio 
you, the big free booklet “Careers In F 
and Television.” This booklet will show 
definite steps you can take for a better 
how you can succeed in life. Post the cot 
Phone or call NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone: BA4891-2. 
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AUSTRALIAN RADIO & TELEVISIOI 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me, without obligation , your 
booklet “Careers in Radio and Television.” 

NAME . 

ADDRESS ...-. 


Colour photography by 
courtesy of Station QTQ Bris 



























